75176
July|August 1981
UK. 120p

up- to date electronics for lab and leisure




- elektor july/august 1981 — UK-03

summer
- circuits 81

pageone ......... 701 56. ‘hi-fi siren. . 3
¢ 1. scoreboard .. . 702 57. low-noise microphone pre-amplifier - P. de Bra . 755
2. ‘hi-fi’ pre-amplifier . . . S8 58. extended range milli-voltmeter . .. ... . 756
3. 6 watt stereo amplifier for a car radio . . . . . . . 7-06 59, flashing bottle - P. van Velzen 757
4. ‘chopper’ front-end for powersupphes PeEEs 707 60. temperature alarm . . 758
5. loudspeaker peak indicator . . . .. 708 61. voltage regulators in parallel 759
6. polarity converter . . . . . 709 62. EPROM light sequencer . . . 7-59
7. temperature recorder . . . 710 63, fast TTL interface 760
8. end of tape detector .. O] 64. stereo level controls .. 761
9. CMOS pulse generator . 7:12 65. optical indication for the movement detector . . 7-62

. variable power ‘resistor’
. silent disco deck switch - K. Kirk . .

. keyboard encoder - C. Voss . ... ...
. universal measuring amplifier . .

. transformerless aerial amplifier . . .
. battery supply timer . .
. power stabiliser . 2
. constant current LED .

. solar powered pocket torch z
. american billiards - H.J. Walter . . .

. constant pulse width oscillator . . .

. variable 2V .
. long-period timer . . .
54. novel clock control . . .
. novel flashing light

fuse protector ... ... 713
. protecting dynamic RAM's - . 714
russian roulette - P. Dooley . . 714
miser-LED . T 715
power-assisted NICADs 716
zero voltage indicator . 717
. auto theft alarm - R. Rastetter 718
phaser gun - E. Vaughan . . 719
. random number generato 7-20
an effective scratch and rumble filter 722
. digital tuning indicator 723
. objektor . ... ... 724

. high input impedance voltage follower . . . . . . 7.24
. LED audio level meter . . . . . ;
. power MOSFETs in the car .

simple swinging poster . . .
six hour timer . . B
VOX for PA systems :

auto reminder - W. Gscheidle
adjustable square-wave edges . . . . . .

electronic gong. . ... ... ..
simple short-wave receiver . .

input buffers for the logi analyse

digital sinewave oscillator . . .

Kansas City demodulator .
signal injector-tracer . .. ...

CMOS ultrasonic receiver . .. ... .

O e I
Ise generator wuh variable duty-cycle .
differential switch. . . ............. i
remote control potentiometer - R. Behrens . . . 7-49
.60V power suppry o T

100. automatic car aerial control . . ...
101. D/A converter for motor control .

102. continuity tester .
103. frequency and phase detector
104. power failure forecaster . .
data section .
advertisers index . .

66. 6 bit keyboard encoder - L. Witkam . 7-63
67. forget-me-not-transmitter . . . . 7-64
68. forget-me-not-receiver 7-64
69. humidifier - B. Darnton . .. 165
70. automatic soldering iron switch - M.A, Prins .. 166
71. constant current adapter - R. Storn . 767

72. simple ASCII keyboard - from an idea by D Hu’ 7-68
73. hydro alarm .
74. automatic reset
75. LED voltage mon .
76. word recogniser and delayed trigger .
77. humidity sensor ', .. .. .. L
78. crystal oscillator . . . for Iowvo\tage supphes it
79. 6to 12volt converter - e
80. 12to 6 volt converter .
81. touch-sensitive 16 channel muluplexer 5
82. dual input channel selector . . .

83. 16 input channel selector . . . . . .
84. post office letter scales - K. Hense
85. mains LED . i
86. low noise parallel resonanl oscillator . .
87. caravan connector tester 5
88. universal digital meter . . .
89. high power motor controller
90. ring counter using timers
91. crystal tuning fork . . X
92. dynamic RAM power supply .
93. local oscillator for 2 m transceivers
94. bar graph driver
95. microcompressor . . .
96. 3in 1 pencil holder - W. G\elmann
97. six channel A/D converter . PRE
98. speed controller for model boats N
99. active notch or CW filter - H. Pietzko . .

We regret to inform readers that the technical queries

telephone service will not be operating during the month of
July and August.




page one

summer circuits issue . . .

.one of the most popular Elektor traditions!
Once a year, we do our utmost to produce ‘over one
hundred’ novel, intriguing and original circuits.
Furthermore, every year we try to do better than
the year before. Not so many application notes
using brand-new (and therefore not-so-readily ob-
tainable) components and more truly practical cir-
cuits, covering a wider range of topics.

In the ideal case, every circuit should be fully tested
in our own lab before it is published. In practice,
this is always true for our own designs and for
projects that are published with a p.c. board. The
remainder (application notes and external contri-
butions) are all studied carefully, tested if possible,
and otherwise treated according to our motto:
‘When in doubt, cut it out".

Of course, tradition also dictates that there must be
a ‘Joke circuit’. In the past, we've had a Fuse
Destroyer, a OV Reference and a No-noise Preamp,
to name a few. Often, these will also work — in the
sense that they do exactly what we specify. This
year’s version doesn’t work. (No, we won't tell you
which one it is).

We are often asked where all the circuits come from.
Application notes? Yes, a few, with reference given.
Readers? Again a few, with author’s name included.
Preview of (parts of) coming Elektor designs? Very
rarely. Our own design, purely for this issue? Yes,
usually! So why ‘waste’ them as one-page articles or
less? Because we promise ‘over one hunderd circuits’,

that's why! If we gave them all the full descrlpnon
that (ney merit (or that some magazines would give
them .. .), this issue would be a fairly thick book.
So we squeeze them in.

One more ‘tradition’. Almost, anyway. Over the
past few years, we have come to associate the
Summer Circuits issue with a competition. Last year
we had ‘Canned circuits’. This year, various different
sources gelled into a new theme: Photography. Most
Elektor readers are photographers, and many
Elektor covers are based on photographs. So why
not let our readers make ‘cover’ pictures?! It's
certainly worth a ‘shot’ . . . The competition details
are given seperately, but the basic idea is clear: use
up the last few frames on that ‘holiday’ roll on
something electronic. You never know: your artistic
creation may win the jackpot!

And what of the future? From the September issue
on? Who knows . .. We'll do our utmost to ‘surprise’
you!
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electronics in focus

Electronics and photography are two hobbies that

often go hand in hand, and so it is hardly surprising

that many of our readers are amateur photographers.

Furthermore, electronic components or complete

circuits on a p.c. board can be very attractive and

colourful. An often-heard comment from the

‘uninitiated’ is: ’I don’t know what it is, but it

looks very pretty!”

Developing this idea a stop further, and without

implying a negative view of electronics, it seems

wortha shot to make it the subject of a competition.

To put the whole idea in perpective —and give a

clear picture of the wide scope that we have in

mind — it is worth looking at Elektor covers over

the last few years. They all relate to electronics in

one way or another, and they are often based on

one or more photo’s.

The rules of the competition are few and simple:
the subject must be related to electronics;

® only colour photo’s or slides can be entered, and
negatives of prize-winning colour photo’s must
be made available to Elektor on request;
the deadline for entries is September 15th, 1981;
the decision of the judges is final, and it is
regretted that no correspondence regarding
entries can be entered into;

® all entries become the property of Elektor
Publishers Ltd.

Since electronics and photography are both expens-

ive hobbies, we have decided to offer cash prizes.

The total ‘prize money’ is £ 1000, divided as follows:

First prize: 00

Second prize: ewo

Third prize:

And 25 runners up will each receive a prize of £20.

Furthermore, there will be 50 free Elektor sub-

scriptions for 1982.

Al in all is well worth taking a new view of your

electronic ‘junk’ and then, having got into the cor-

rect frame of mind in the process, slide out of your

easy chair, roll out the camera and start shoo!lng'

Send your entries to: 4

Electronics in Focus,

Elektor Publishers Ltd.

Elektor House,

10 Longport,

Canterbury,

Kent, CT1 1PE
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scoreboard

rd featured in this article is intended
L =

ation is essen-
awarded of deducted

en for instance the scorer has
4

.
already awarded points and the referee reverses
rrection can be carried out

easily-
The circuit of the scoreboard is shown in figure 1.
ell known 74192
” This has two clock inputs, one for
ounting up and the other for counting down. The
count (or clock) pulses are created by either of the
two flipflops formed by gates N1, N2 or N3, N4
which are triggered by switch S1 of §2. The two
counters are connected in series 10 provide 2 maxi-
mum count of 99.
The 74192 presents the information at its output
in BCD (Binary Coded Decimal) format and there-
fore some form of decoding is necessary for the
7 segment displays or this purpose the 74247

isplays. F
{on updated version of the 447) BCD to 7 segment

N1...Na=1C1 =7400
i’ Loz =7750

decoder/driver is used: This IC
O tlans . required DLVeD
Wisplays which are in fact conne:

2
2
5
3
=
&
g
&
Z

oouch larger display i
1. This uses 240V
enough to be visible from 2 few hundred yards
way. The complete display can be 2% large 25

spacing the bulbs- The wiring
must be as shown In the illustration- Each segment
of each display requires a triac and @ driver transis
tor. The bulbs are 15 oF 25 Watt and can be ob-
tained in various colours for a more ‘P! 6
‘The triac used must have a tu

rn on

248 must be used
for both 1C4 and 1C5. The LED display can still be
for use by the corekeeper in case e is
LS devices can be used t0 replace all of the TTL ICs
but the two types cannot be mixed: The supply
current for LS 1Cs will be about 350 mA while TTL
will require up t© 450 mA.

RNING: Readers who have no wish to renew
their aquaintance with the physical properties of
250 V AC when connected with their person should
take extra caré when constructing the mains display

version.
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o single 1C (the TDA 1054, which is designed for this

re = am Ilfler application). The circuit diagram for the left-hand
p channel e shovmiin figure 1. Thefitst
section of i istors which are

mplifier  used to form 8 " gnetic cartridge preamplifier with
o the  RIAA compensation. This is the ‘standard’ straight-
nd is not likely to need further expla-

Nowed by the input selection switch,

Nowadays, there are quite @ number of a

nects either the tuner socket or the
et to the second half of IC1 in

addition to the cartridge preamp! lifier.

The tone control section is passive SO that no

problems can arise from too ‘much control. This is

1




Specifications:

‘megnetic cartridge — 3V i

e ~220mV R18/R19+ P4.

‘ape input —220mV. The required 12V supply for the P

input impedance: 50 k2 pmvidud by an integrated

palance control variation: |z1¢;8d oo The asterisks on the comp!
boost/cut: b 2 printed circuit board (set

treble boost/cut: + 1348 (10kH2) P evices required for the \eft-han

harmonic distortion:

frequency response:

ition]
signal to noise ratio (at 776 mV): > 6548

R19,R19 = 1208
P1 p2,p3 = 220 k LOG sterso potentiometer

a1 k LIN potentiometer

C1C1'.CALC4 = 242110V

Cac2 = 10u/25Y
caca =470V

C16=4704/35V
c17=330n

‘Semiconductors:

B = B40C500
1C1,C1’ = TDA 1054
1c2= 7812

Miscellaneous:

1o give 775 mV rmsoutputate frequency

followed by the volume contr
by the

signal is
ond
mined by the ratios of

< 0.05% (f = 1 kHzatan
output level of 775 mV)
Johiz ... 24 kHz (+ 3dB.
‘one controls in the

ion)

2r.-§_°w

Tr1 = 15 V/50 A transformer

&1 - double-pole mais S

" ouble-pole rotary switch

52 = three-way,

after which the
pamp contained in the
\he opamp is deter

half of 1C1. The gain of
R16/R17 as well s

e figure 2) refer
d channel-

(SGS-Ates application no

reamplifier is

lator (7812)-

onent overlay for the
e

o the
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6 Watt
stereo amplifier
for a car radio

The TDA 2004 from SGS-Ates contains tWo bal-
anced class B power amplifiers. The IC was designed
especially for use 3 an in-car stereo amplifier and
for this reason it i housed in a strong package and
pro(ecled against all Kkinds of overload. For example,
output short-circuits OF disconnection of the loud-
speaker, overheating of the chip, peaking of the
power supply Of even briefly reversing the polarity
of the supply connections aré unable to destroy the
device.

With the component values shown and with 2
supply voltage of 144V (a fully charged car
battery), the stereo amplifier is capable of delivering
a power output of at least 6 W, typically 65 W with
a load impedance (RL) of 4 Q. It can also handle @
load impedance of 28, in which case the output
power s @ minimurm of 9w, but typically 10W.
Power outputs of this order aré subject to about
10% distortion, however, if lower power outputs are
acceptable, 4W with @ load impedance of 4K or
6W with a load impedance of 29 distortion s
only in the order of 0.3%.

The voltage 93in of the left-hand channel is deter
mined by the ratio of R2 10 R1, and that of the

Ra

1

right-hand channel by the ratio of R6 to R7. With
the values given. this will be 50 dB. Therefore, 2
signal of about 50 mV is required at the input 1©
give the maximum output. If this input sensitivity is

5
o luded at the input. The impedance of the non-
verting amplifier inputis minimally 100 k&

e
el
A
Ve

ey
ST
PRIl

£ (I

ki 81509 2

The network consisting of resistor R3 and capacitor

c5 (and R6/C8) is included to prevent the amplifier

oscillating at high input (requenciesvThe bandwidth

of the cireuit is more than adequate for usé asacar

radio amplifier. The frequency. response of the
01

h

However, the well Thaughtout design maKes 1t 2
very simple task t© mount the deviceon 2 adequate
heatsink. The thermal resistance of the heatsink
should be at least 4°C/W

w1500 1




2

front-end for
power supplies oD% el then echar

The regulator circuitry
power supplies with high output currents, and cornected 1O this uni
specifically those with adjustable output voltage, diode and its own s

se a heavy load for the series regulator transistor it is always under

P to the large amount of POWET issipation, this of U8 pulsed main suPf

ditional cost of the circuit t0 be amp, N other words, t!
set by the savings intended for a two amp power st
on the size of the case, the heatsink and the number current rating O
of power transistors in the original supply circuit.

The circuit operates as follo
connected as @ comparator. |
at the emitter of the series P:
applied to the non-inverting
Collector voltage, which is ap
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ws: The 741 opamp is
+ compares the voltage
ass transistor, which is
input, with that of the
plied to the inverting

input. The 5V6 zener diode keeps the voltage at the

’ {J
cho er inverting input of the opamp 5.6 volts lower than
t of the opamp

that at the collector. The outpu

o by means of a simple Sditional  power supply via
Cfeuit, Since the dissipation Ty redugad, the.s, cGItERE that the
P e series transistor can alse supply voltage

fact, the rear of the case will  The additional circuit, as given he
quite often pe sufficient. Furthermore, it is now principle with any

The additional circuit is connected between the current.

positive side of the bridge rectifier and the series For power Supl
pass. transistor. 1N fact, it has two outputs: one 1S voltage, it is possibl
connected directly to the collector of the (NPN)
series transistor and the second is connected to the and the lowest P!
Jctual regulator input of the original power supply.  safe side. it may

The output voltage at the emitter of the series 470 Q resistor In series Wi

transistor is also fe

d

back in to the extra circuit. transistor.

S
1N4148
i
R ) =
il
2x

therefore triggers
collector/emitter
drops below 5.6 volts.

three times gre

even further. This i

4700 uF smoothing

l

1 the power supply which is
Y Cis powered separately via 2
il smoothing capacitor s0 that

ere, can be used in

pply circuit capable of
% of 25 V. The value of
ould be 2200 uF_per
O value given (4700 KF) is
upply. The nominal

should be at least

he maximum output

ve a fixed output
e to reduce the collector/emitter
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loudspeaker
peak indicator

Nowadays, any decent loudspeaker unit is, fortu-
nately, pretty resistant t rough treatment. However,
problems can arise i the living room when the
Volume is turned up high enough for clipping to
occur. At that point substantial distortion and figure 1. 1t power supply 1S derived from capacitor
higher harmonics can be ger\era(ed. This does not C1 which is charged via R1 and D1 from the speaker
only spoil listening pleasure put it can actually output of the amplifier. Half-wave rectification was
damage the tweeters. A measure of protection can considered suitable since ‘normal’ 45 V transistors

be acheived by the use of a clip or peak indicator, can be used-
an extra not yet normally included in the majority With no signal input all transistors are switched off
of audio amplifiers: and therefore current drain from €2 is virtually nil.

The peak indicator described here can be connected When the input signal level exceeds a certain value
directly to the output of the amplifier or even fitted (dependent on the setting of P1), the voltage 3t the
into the speaker since 3 separate power supplY is ot junction of R2 and R3 will reach a point & which
required. i i

The circuit will respond even to very short peaks causing C1 to charge rapidly. Resistor R7 has been
making it highly suitable for determining when the included to prevent the maximum permitted
amplifier is about to peak (in other words, it is not collector current of T2 from being exceeded. Both
just an overload indicator). The peak power level at transistors T3 and T4 will now conduct an¢ LED
which the circuit is expected to respond (that is, the D5 will light. The current through the LED will be
peak voltage) is adjustable between 15 and 126 Watts maintained at 20 mA bY C2, independent of the
With an 8ohm speaker (14...45V). The circuit  speaker signal level. When the input voltage then
will light a LED when the amplifier just delivers its drops below the preset level, T1 and T2 will switch
peak power enabling the listener to actually see off. However, the LED will remain lit for 2 few
when_things begin to 90 wrong. |f the LED only moments longer while C1 discharges via R7 and R8.
occasionally lights everything is fine. When the LED Construction should not present any problems if the
begins to light continuously then it is time tO trn printed circuit board shown in figure 2 is used. It
{he volume down a little: would probably be ‘advisable to use the 1arge” type
The circuit diagram for the indicator is shown in of LED for maximum wisibility"- Calibration s

Companents auired: 2 @ s

Resistors:
00§

R10=272
P1 = 100 k adjustable potentiometer

Capacitors.

1000 J
220 uF/50 V




carried out in the following manner. |f the peak. During this

Vipeak =2 X Ppeak X Rspeaker be exceeded

aupply (positive to point A), and set the DC supplY amplifier o,

turned back until the LED just begins t0 light. relay that rin

-

Analogue o digital voltmeters (or both!) are 3 very same in

be measured assumes the opposite polarity t0 the can be redu

positive and —Up when the voltage to be measured Last, but b’

().

The calibration procedure for the circuit as follows.
Resistors R12 and R13 are disconnected from R10
and linked to each other. A level of +1V is then
applied petween the junction of R12 and R13 and
ground V). The output voltage (A4) is then
Y usted to a minimum level by means of preset

.06 DUS

power of the amplifier is known, its peak voltage ensure that the
can be calculated with the formula: because it ma

s
Tovel 1o the calculated Plue Pt should then be e be possi
o el oullres cannon perhaps? W

is negative. Provided the circuit is calibrated cor- rovided witl
rectly, the overall accuracy is guarameed to the fluctuation in
petter than 0.5% of the maximum input voltage having to calibr:

b= cA328 (LM320)
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operation _care should be taken t©
e LED does not remain lit for to0 long
y cause the dissipation limit of T4 to

Bree the clipping level has been set, the circuit may

Connect the indicator circuit to @ stabilised power be connected to one of the speaker outputs of the

i if desired, to oné of the speakers. It

ible to modify the circuit to operate @
Il

potentiometer P3. This is called the common mode
rejection ratio (CMRR) preset. The polarity of the
1V test voltage i
| millivolts) will now be measured at

is then reversed (—1 V). A certain

P3is adjusted once more to reduce

- this level to about half-
o‘ar‘ cOnverter The above procedure is repeated DY alternately
roversing the polarity of the test voitage and ad-
justing P3 until the ¥ easured output voltage is the
1+ both cases (at +1V and at —1 V). The
important requirement for the electronics labora- CMRR will then be set 1o its maximum level. (The
tory, be it amateur Of profess'\una\, Therefore, the low output voltage is due 1O the offset of A4 and
easier it is 10 measure voltages, the better. In the can not be com|
case of most analogue meters and some digital ones, The next step

pletely eliminated).
e connect resistors R12 and R13

it can be something of a nuisance when the probes  as shown in the circuit diagram. The input is then
have to be changed 2 und every time the voltage £ <hort circuited

and the overall offset of the cireuit

ced to a minimum bY means of preset
one measured previously- Forgetting 10 do this pg(en(iome(erp
could result in rather disastrous consequences!! Once this has
The circuit presented here helps matters consider voltage of, saVs
ably, as the output voltage Wil always be positive  gain of the uni
irresp_mive of the polarity of the input voltage. The  the output voltage is equal to the input voltage.
has ity’ output which will  The circuit will now be correctly. calibrated and
produce an output of +UB when the input voltage is  ready for use.
y no means |east, the circuit should be
h o stable power supplY: This is because

1.

been accomplished, @ known input

TV, is applied to the inpul and the
2

+ is adjusted by means of P2 so that

supply voltage level would mean
ate the unit all over again.
a

POLARITY
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T ehanical ingenuity, makes 1 &

can be used to re
ordinary radio C

t

(NTC) resistor as the sensor. The circuitry around
N1, N2, T1 and T2 forms an oscillator whose pulse
width is determined by the instantaneous value of
the NTC resistor. The resultant signal is fed directly

designed as @ se!

clear from its

~ an output current of
{ransistors

age
_ the ‘dead space’ — the degr

— amaximum dissipation
The pulse width modulated signal is fed to
1Cc2. The control output for the servo appear
pins 10 and 12 of the 1C. Readers who would like 0

know more 3

1
o

temperature
recorder

ther with 2 certain amount of
i ossible 10 construct
ly inexpensive piece P equipment which

d cord a temperature curve. An
ontrol servo is used to operate the : £ .

|t uses @ negative temperature coefficient

1C2. This IC (the SN 28654) is specifically
rvo amplifier, which is abundantly
speciﬁcalions:
400 mA with no external

for here are advised to obtain the data

_ change of direction i accomplished with a single have room
supply VO Mest from the manufacturers Of ‘from one of their
ee of input chang distributors.

Tre “noninear _course of the resistance value
e ependant on the value of c3 T itites.a it ofja problel when using NT!
‘of around 800 mW- Gavices as temperature SeNSOrs. This can be soived.

pindof  however, bY Filising only a small portion of the

ot temperature characteristic. This i accomplished
hre by the ‘sensitivity’ potentiometers P2 7 23
Which effectively set the S mount of deflection of
sV

I
o L
[zl

SN 28654

required pefore a change in the output occurs —

put this particular device than we
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rvo per degree of temperature change and the  paper can be the type used in printing calculators,
Jower limit of the range respeclivelv.This achieves 3 but the roll should move at 2 slow and constant
reasonable degree of ‘accuracy, but of course. We e speed when the equipment is i operation. The
rying to construct 3 piece of laboratory ~ Paper drive can be made with the aid of motors and
equipment. In reality, the circuit is only intended to gears that are normally used by model boat builders,
record a change in {emperature over 2 period of available from any good model shop: Failing this,
time rather than ‘measure actual temperatures. geared motors, for a variety of yoltages, aré readily
The mechanical parts can be constructed quite available from surplus stores such as Proops and
simply. The servo can be mounted on a clip over the  J.Bull.

Toll of paper. The holder for the recorder pen can be To prevent the NTC resistor from heating up on its
glued or screwed to the arm of the clip. As @ holder ~ own, care should be taken when adjusting P2 and P3
for the pen. what better than part of an old pairof 0 keep the voltage across the NTC below 05 V. If
compasses? This has the advantage that the pen can the voltage rises above that value, accuracy will
be easily removed for ‘Sleaning or replacement. The suffer considerably.- W

that the relay is deactivated. The normally closed

contact of the relay keeps the motor of the tape

player running. However, when something_goes

wrong, the beam from the transmitter (@ Ga-As

infra-red diode) reaches the receptor SO that the
oes high.

end of O istor T1._which _energises he relay thereby

interrupting the mains supply to the motor. A dc
tap e dete ctor iager has been connected i parallel with the relay
to give an audible warning when there is @ break or
tear in a tape being inspected.
This design incorporates 2 new type of photo- The circuit has numerous applications as long as the
detector which has a large number of applications object examined has dimensions which fit through
such as detecting breaks in magnetic tapes. Before the slit of the detector. As ‘mentioned above, one
the output of the detector reaches the outside of the most obvious applications 15 the end, Of
world, the signal passes through the following break, detector in magnetic tapes.
. internal stages. The photo-diode is followed by a  The Gircuit is completelY TTL compatible, so that
linear opamp which foeds a Schmitt trigger Inturn, the power supply can be of the simple asymmetric
the Schmitt trigger controls @ so-called “totem-pole’ 5V type. When the unitis used in conjunction with
output stage. Sensitivity 10 fluctuations in power a tape recorder, if should be kept in mind that the
supply levels is reduced considerably by the use of photoAde(ecwr should be pos‘nioned as closely as
the Schmitt trigger. The totempole output enables possible before the magnetic heads. This is 10 ensure
the user 0 install several photo'de(ectors in parallel. that if a break occurs, N0 pieces of tape get wrapped
Basically, thi i it works: When the around the heads and drive wheels before the break
light beam is is detected.
detector goes low an off so
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put buffers are_included). Furthermore, the low
current requirement of the generator input results in

Svery low current drain on the circuit being tested:
The description of the circuit begins at the clock
generator, IC1. This IC is wired as an astable multi-
S brator and its frequency is adjustable _between
CMOS 2 Hz and 1 MHz {depending on supply voltage) by
potentiometer P1 and switch $1. With S5 closed and
22 'in the ‘high position, C1 “will run continuously-
pulse generator With S5 opened an external signal can be used to
trigger 1C1 via the ‘gate i’ <ocket. Switch S4 can
then be used to select the Lequired polarity for pins

A pulse generator can b2 extramely useful when  4and 5 of IC1 from the external source-

Gesigning digital circuits. TO (Hoke the most of its  The output G raeTof the clock generator appear at
possibilities it must be as exible as possible. The  pins 10 and el Clct. The O output (Bin 10) is
Pk frequency must be variable over O tairly wide  passed to the trigger input he 1C2. This IC is used 35
Tange and of course the pulse b must be variable a pulse shaper 10 rovide a narrow syn pulse out-
also. An automatic output level control would bea  put for external trigger purposes. The Q output of
Tmajor advantage. All these Lo o few other features  IC1 s also e wia $6 (duty cycle '50%) and S8

tages. In the first place it is possible to power the  multivibrators. With S6 in the +50% position and s7
Gircuit from batteries. Furthertode: e large supply  set to delay out. the Q output of 1C1 willbe passed
voltage range afforded bY oMOS, from 5 to 15V, to the trigger input of 1C4. Any required pulse width
makes it possible to provide the ‘automatic output  can now be achieved by the adjustment of both P3
Cantrol mentioned above. This e olear from the fact  and S3. This provides a variable duty cycle output
that if the pulse generator itself is powered from the atpins 10 and 11 of 1C4. Depending on the position
Sirouit under test, the supplY voltage will equal that  of switch S8, either the Formal or the inverted
of the circuit and the output logic levels must there- Gignal can be passed via the buffer stage to the signa!
fare be compatible whether itis EWOS o TTL out:  outsecket

Clock Width

= — aisae




A further modification to the signal can be carried
out with \C3 when S7 is switched to the ‘delay in’
position. 1C3 will now b triggered by the clock out-
but signal of 1C1 (56 still in the ¥ 50% position)-
Row, by adjusting P2 and 5o, it s possible to delay
the output signal from 15 to 250mS with
reference to the sync out trigger pulse. The output
of 1C3 is now used to wigger 1CA4. The pulse width
can still be modified as required. It should be noted
it does not alter the output
signal but varies its timing relative t0 the sink out
ut. By setting the delay to @ suitable value, it is
possible to move the leading edge of the output
signal_but varies its timing relative to the sync out-
put, By setting the delay to a suitable value, it is
possible t0 move the leading edge of the output
signal pattern to a more central position on the
oscilloscope _screen enabling the complete wave-
form to be studied.

fuse protector

In an earlier Summer Circuits issue of Elektor we
publlshed an article entitled ‘fuse destroyer’, @
circuit which was totally effective and workéd every
time. However, it was rather demanding on replace-
ent parts. The fuse protector described here does
e disadvantage and i 2
practical circuitwith @ great many applications.

which maintai
acceptable limits-

Normal ‘domestic fuses are rated at 13 A and many
readers may express some surprise if we venture t0
suggest that the transformer in their equipment
ould conceivably draw This seemingly excessive
rent. The short answer is yes, it can
and it does! It should be realised that these large
transformers can easily withstand powers of up to

s 56 on

a
the initial surge current to within

more, the smoothing capacitor on the dc side can be
S0 large that when it & still discharged it can vir-
tually have a zer® impedance. Effectively, therefore,
the fuse in the primary side of the transformer is

surprising that the mains fuse does blow on occasion.
The fuse protector alleviates this problem by
limiting the surgé current via resistor R1. Only after
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The prototype generator Was constructed using
Veroboard since very \ittle layout work is required.
Viraally all of the wiring congerns the controls o
the front panel. All of the range capacitors can be
mounted on the switches s1, S2 and S3 if two

eI and R3 between the ‘potentiometers and

interconnections to e made between the board and
the front panel sO care should be taken. Ribbon
cable may prove 1o be useful for this purpose.
Power for the generatol an be derived from the
st or from patteries. If the latter are
used, the input and output Jevels may not e totally
compatible.

(RCA application note ICAN 6230)

'
Y
i
|
\
i
|
i
|
i

approximately 100mS (two mains periods) will this
resistor be shorted out by the triac. The delayed
input voltage is obtained by the drive to the triac
gate via transistor T1- The mains voltage is reduced
by a capacitive series mpedance,C:’-/CA, to the
point that after rectification by diode D2, stabilis-
ation by D3 and smoothing by capacitor C2, adc
Saltage of 47V appears S ross the zener diode.
Transistor T1 is then turned on via capacitor c1and
remains on. This in turn drives the gate of the triac
causing it to turn on und provide a short across
Cesistor R1. The full primary current will then flow
through the triac.

The circuit can be constructed with the triac type
TIC 226D (as shown) with transformers with a
rating of up t© TKVA. Larger transformers will
obviously require larger triacs.
The fuse protector can be used for a variety of
applications such as Hi-fi equipment (as mentioned),
domestic appliance motors (washing machines etc.
and heavy duty \amps — especially ultra-violet and
infra-red types. L
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protect‘mg
dynamic RAM’s

st

P. Dooley
russian roulette
®

1

AM’s, the 4116,
unfortunately needs three supply voltages. Nothing

‘hese supply voltages may be applied in an arbitrary
s is not necessarily trué in all circum-
stances. We may cynically point out here that even
though no sequence is specified, this does not
necessarily imply_that there is no need © take
account of the sequence!

In_practice it is happily_not as bad as you might
think: only when there is @ question of overshoot

M e supply lines causing the maximum supply

ent.
onsequence of this is 2 ‘sonsiderable improvement
of voltage regulation!
X second, probably more important, aspect is the
requirement that the ne tive supply voltage should
never ever become positive. This can be arranged
easily if the positive supply is always present before
the negative is_applied- /A fast Schottky diode
Vpp and earth can save a lot of RAM's
bere. Unfortunately they must be power diodes, and
{hese are neither cheap nor easy to get.
A very effective solution is shown in the diagram-
Until the negative large enough, the
positive voltage 1 simply i
% course, places 2 N onsiderable demand on the
short-circuit capability of the supply-
The circuit must be constructed twice, for the
5 Volt and for the 12 Volt supply-
The BD 437 is @ reasonably fast ‘switching transistor
with a low threshold voltage. The 7805 and 7812
both draw about one amp, and should therefore be
provided with a small heatsink. L]

For those readers who have 3 spirit of adventure,
and a sense of humour, we present an interesting

‘game’. The idea is based upon the once
popular (?) system of duelling known as Russian
Toulette where a single bullet is placed in one
chamber of a six-gun Teaving the other five empty-
The cylinder is then spun s that the exact position
of the bullet is unknown. The two ‘contestants’
then take turns to point the pistol at their heads
and pull the trigger. ‘Obviously, the winner is the

A= Trigger

B =Spin

C = MMV Trigger Pulse
D = AMV Barrel Spin
E = MM

F = AMV Lose Tone
G = Amplifier
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person still standing after the loud bang! The game Again, these pulses are fed to the amplifier, T1.
¥ played exactly as the Sriginal, the only difference ‘o produce an audible indication of the spinning
berng'a ‘raspberry’ for the loser D o ot bullet . of the cylinder. When the witch is released, the

(a lot less messy!)- Sounter (and thus the hamber containing the
The circuit works as follows. A monostable multi Sallet) will be in an unknodr position. As each
vibrator with a pulse duraton of 0.1 seconds is  plaver Soints the gun to his/ner head and fires a
e etructed around gates N1 D N This stiec | shatin urn, the counter is incremented until the
tively debounces the iriager’ switch, S1, and pre- output 06 goes high This will trigger the mono:

vides clock pulse for the ‘shot’ counter, 1C3. This stable multivibrator N3/N4, which in turn will
) . t f

O anted every time the (rigge; " palled (switch  via diode . The result is a 100 Hz 106 (dead) tone

1 depressed) and an M dible ‘click’ is produced Vihich lasts for a period of ONE second. The second

%o indicate that a shot Weg N on fired. By holding  half o the spin switch, 520 isables the lose tone

o wn the ‘spin’_ switch, S2 (a pushbutton with Reile the cylinder is being SPUC:

Coparate make and break S wacts), at the startof | The power supply voltage for the circuit may be
12

each game (duel), a train of pulses is fed from the  anywhere between 9. - - volts, therefore 2 9V
astable multivibrator Sonstructed around N7 and  battery would be ideal. It should be possible to
N8 to the (divideby-six) unter, IC3 via diode D2: estall the entire circuit int0 8 small toy gun, there"

by giving @ more “realistic’ effect. |f more volume is

o R DY aired, the value of resistor R10 can be reduced
o N N - icz - 401t (minimum 27 Q) Soviously, the circuit will then
o e

draw slightly more current.

fr ® @ 5
v ©

2

switching the LED on and off at intervals of 0.625
seconds, thereby reducing the average current
through the LED t0 around 200 pA with 2 peak
value of about 100 mA. This is quite sufficient for

normal ‘viewing’-
L Mainly due 10 continually more dense integration,
m|ser e LED electronic  circuits are becoming less and less
demanding on energy ‘sonsumption. However, this
The circuit described here allows the amount of variety of indicator functions. Most LEDs consume
energy consumed by LEDs to be reduced to 3 a minimum current of around 20 MA, which in
fraction of the normal value. Thisis accomplished by many instances 1S several times more than that used

¥ e rest of the cireut. This is an especially
o satisfactory situation where the equipment i
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question is battery-powered-

The circuit operates as follows: Capacitor C1 is
charged via resistor R2. Once the potential across
this capacitor is sufficient 10 overcome the bias
presented by (yellow) LEDs D1 and D2, the input
of N1 will go high.. Consequently the output of N4
will also go high providing 2 “hort steep pulse to the
base of the Darlington transistor which will then
turn on rapidly so that C1 discharges through the
LED D3. The current passing through the LED
reaches a maximum of 100mA during the short
discharge period. When C1 is fully discharged, the
input to N1 goes low. This means that the output

of N4 also goes low and the Darlington transistor
&2

power-assisted
NICADs

|n many instances where NICAD batteries are used
to power immobile equipment it becomes necessary
at times to remove the cells for a ‘topping up’
session. This can of course lead to @ certain amount
of inconvenience, especially if there is no spare set

uncommon for
bockup’ for mains powered equipment, in whic

B the NICADS are only used very seldomly when
S mains actually fails. There are, however, 3
e her of applications (such 3¢ clocks, alarm

tharge’. The circuitry is then not dependant on the
presence of the mains supply and the NICAD cells
are given a full time job-

This last application is particularly useful when the
size and duration of the load on the batteries can
not be accurately predicted (as in the case of alarm

up again and the entire cycle wil

\f preferred, several “ordinary’ diodes in series can
be used instead of the two yellow LEDs D1 and D2.
As the 4011 has 3 very critical threshold value, it
may be necessary to experiment with several
different diodes in order to obtain the correct
switch-over point. The
resistor R3 which ensures that the current 1o the IC
is restricted to @ minimum. The actual physical size
of the complete unit is so small that it will cause no
problems if it is to be installed into existing
equipment.

6...10V

N1...Na=iC1=4011 L]

systems — you may of may not be burgled tonight!)-
However, when designing cuch a system, certain
parameters have 1o be taken into account: If the
load on the batteries is intermittent and fairly
heavy, the rated charging current may not be ade-
quate to fully charge the cells. On the other hand,
if a high charging current is used the cells may. well
become damaged if a small load is present for 2




long period of time. These aspects are catered for

in the design presented here.

The circuit utilises a resistor 10 ‘measure’ the

amount of current drawn from the NICAD cells

and ensures that they aré then charged with exactly
me amoul he value of the measuring

resistor, R1, is not at all critical and can be made

cells are no Jonger under load, T1 continues 10
conduct until the “memory’ (IC1) establishes that
all the charge drawn from the cells has been re-

placed.

Transistor T1 is connected as 3 current source, the

maximum amount_of current available being 0.5
0. , in other words, about one

ampere. A larger “alue resistor gives @ smaller

zero voltage
indicator

This zero voltage indicator uses tWo LED's to show
whether the input voltage \ies within a specified
small voltage range. which is svmmet\'iczl about zero
|f the voltage IS within the range. the LED's flash. If
it is outside, one of them lights continuously.
Within the specified range there is also an indication
of whether the voltage is at the edge of the range, or
near the centre (ie near to zero). At the centre of
the range the LED'S flash regularlv,bu(towardsthe
edges they become irregular.

i1 Ho

w

’;
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current.
To set up the circuit potentiometer P1 should be
h :

very important and must be carried out carefully,
therefore @ multi-turn potentiometer is ideal. Since
1C1 operates as 3 memory, the circuit is slightly.
sluggish. 1t is therefore necessary 10 wait a while
after adjusting P1 until the reading obtained is
stable.
The output voltage of the trickle charger is 1.2 volts
times the number of cells. The charger will not
operate with less than two cells or with 2 supply
voltage of less than 8 volts. Also, the supply voltage
must be slightly greater than the combined voltage
of the NICAD cells. The maximum supplY voltage
% 36V. Any desired supply voltage can be chosen
within these limits.

L]

i e ) L =
2
vie
(O
-
57V i o1 = "
vie
@,
vie
=

The operation of the circuit is actually quite simple,
although it may not at first appear so from the
Giagram. f you imagine the circuit without some of

ba 1 is no longer equal t© the
supply yoltage. (It is also limited by D1 and D2). If

o igh that the voltage &CTOS C1 falls outside the
hysteresis_loop of the aahmitt trigger, the circuit
stops oscillating and one of the LED's lights con-
tinuously-

\f the input voltage i exactly Ovoits, then the
DC level across C1 is 2670, ‘and the LED's will flash

qularly, However, if he input is not_exactly
Selts, (g slightly positive). then one LED (02)
0 it beon slightly longer than the other.

The sensitivity of the circuit 1S about 50 mV, ie the
LED's change from flashing to @ continuous light at
plus and minus 50 mV i il

{mpedance of the voltags which is
amnected should not be greaty than 10 k, other-
‘wise a buffer-amp must be interposed-



R. Rastetter

auto theft alarm

Readers who aré in the

vehicle is considerably s

habit of P
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arking their cars

osts at night may presume that the

a rule, like to sé!

precautvons are, therel
B could still be found 10
for this purpose must be:

a. reliable; b. easy t©
After all, if the neighbours
s on i
not be easy 1o

\ations with them and they m:

be mentioned that
are getting! Further

fer in a well lit area.

car thieves, as

tore, very necessary, Of YOUT
'be gone. Alarm circuits

be:
operate, and c. failsafe:
have been woken up

brevious occasions due {0 false

iikely to inform yourself or
genuine break-in ocours:
g atarm circuit described here has a number of

good features. |

t uses very

‘maintain good re-
ay therefore be less

the police when @

I mayed turn on and delaved alarm, i
gelovl as continuous alarm and it will automatically

re-arm itself once i
complexity means that the circuit itself needs to be
fairly complex.
become clear as

When the alarm

charge via pre

set

is actually the

\eave the car and s!
{he base/emitter voltage of T1

we describe

circuit is switched 0!
the (hidden) keyswitch S1, capacitor C1 begins to
potentiometer P2. This charge time

delay

R ggered, that is, a door ha

the al
s been

he circuit diagram.

n, by means of

which allows the driver and
hut the doors. When
(in series with D1) is
r on, the alarm IS
" state. If a door is

itch, S2
nce

will make and
larm has been
opened, it can

only be switched off by the keyswitch S1.

Now to the next function periormed by the circuit.
Once the alarm

a would-be

and latches on via

door switch s2. If required, the interior (courtesy)
light can be made to remain lit bY replacing diode
D6 with a wire link. A point worthy of note is the
fact that no matter how fast the would- i
e door, the alarm will remain

ted.

The other contact of the relay, re1b, enables the
charge path for capacitors 2 and C3. At the same
o dication that the alarm has been triggered
s given by LED D5 The charging of capacitor c2
via resistor R5 results in the alarm delay time, in
other words, the thief still does not know that an
alarm s present in the vehicle. This time delay is
long enough, about ten seconds, for the driver of
the vehicle to enter and disarm the alarm-

Only when C2 is fully eharged will the voltage level
at pin 2 of N1 become Jogic ‘1" This level is fe

through gates N4, N3 "nd N2 to the relay driver
transistor T3. Relay Re2 will therefore be activated
and the alarm will sound continuously-

Capacitor c3 will also start to charge at the same
ime as C2, but this charge time is significantly
longer and s adjustable by means of preset
potentiometer P3 up t0 appvoximnely thirty
seconds. After this period, pin 8 of N3 will go low,
as does the output of N2 and the relay Re2 will
drop out again.

The 555 timer. 1C2, is connected as @ monostable
multivibrator and its purpose is to provide the

5!
through resistor R10 and transistor T1 turns off
when the voltage across C1is reduced to about 1V.

. At

disconnected from the “supply. The alarm is now in
the original active standby state.

The 4011 (ucn containing gates N1 ... N4 also
serves another purpose besides  that _already
mentioned. 1t also functions as a squarewave
yuency of 0.8 Hz. This gives an
intermittent alarm signal to the vehicle's horn

S Tor lights operated by Re2: z

21




Warning: The horn relay in general use N cars
usually has a very low impedance and therefore
requires @ Telatively large amount of current.
Transistor T3 must. buiously, be capable of
supplying such a current. It may be preferable 0
incorporate @ separate horn for the purposes of the
alarm since certain car thieves are aware of the fact

E. Vaughan

phaser gun

This circuit can be used 10 produce a sound which
can vary from something immilar to a machine gun
up to a sound that id well find a piace in filfns
auch as ‘Star Wars'. The circuit is derived from the
Sound effects generator which was published in the

March 1981 issue of Elektor. It is shown here drawn

in exactly the same way, albeit with minor modifi-
cations. The result is that the part numbers may
seem rather peculiar_as certain items are omitted
and some aré ‘added. This has the advantage that the

that particular board and which are not repeated
hore are simply omitted:
o nces are that R4 and R10 of

The only major diff
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orn is often used for alarms
it before

that the ordinary car h
and therefore promptly disconnect
opening the car 4ooT

1t is common sense 10 conceal the alarm unit and
the operating switch as much as is practical for
obvious reasons. The current consumption of the
circuit is a mere 4 pAin the standby condition. L]

the original ciruit aré now replaced with a series
connection of R4/P4 and R10/P10 respectively- The
potentiometers do not necessarily have t0 be presets
as shown in the circuit diagram, itis also possible to
use ordinary potentiometers. Resistor R1 in this
instance is replaced by 2 wire link.

Whter depressing switch $2, the circuit is triggered
and the ‘one-shot becomes operative. The duration
of the one-shot, and therefore the ‘shooting’, can be
adjusted by means of potentiometer P10. The decay
function of the IC (76477) is also used. W
circuit is triggered, @ low frequency oscillator starts

P1 is used 1O L

frequency, oscillator. This therefore sets the rate of
fire of the machine gun/space weapon. The fre-
quency of the second oscillator is determined by the
setting of pmemiomem P4, so that the frequency
of each ‘burst’ can be adjusted. By varying these
wo controls, 2 whole range of effects can be
obtained.
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random number
generator

A random number generator is very often required
B doveloping and running game

m. F
external rand

far better 1O have an jom number
generator which includes its own oscillator and
which can be called by the microprocessor at any

time. When, in addition, the generaled sequence has

use of an 8 bit
shift register (1C2). The outputs Q6 and Q7 are fed
back to the input of the shift register via EXOR
gates N4 and N3, so that the length of the generated
cycle is 127 bits. The clock pulses for the shift
register are provided by an astable multivibrator

ing of N1,N2, R1,R2 and Cc1. The fre-
of oscillation with the values of the com-
ponents shown is approximau\y 20 kHz. Capacitor
C3 and resistor R2 are included to reset the shift
register when the unit is first switched on.

A

N1 ...N4 =1C1 = 4070

i
13

A

This is in fact the entire random number generator-

Depending on the particular application, this section

can be constructed separately and oné or more

outputs from the shift register can e used tO obtain

the random number.

Where the generator is to be linked to 3 micro-
rocessor system, via @ parallel input or an ad-




included (1ca . .1C7). The four comparators
compare the 16 bit Jddress offered by the micro-
processor with the address of .the random number
generator. When the two are the same. the VMOS
transistor, T1 turns on which enables the buffer,
|C3, and permits the random number to be output
on the data bus. A VMOS transistor was selected for
this purpose because of its necessarily short turn-on
time.

The desired address  for the random number
generator ¢an be set up on the printed circuit board
(see figure 2) by soldering short wire links between
the B inputs and the positive supply rail of ground.
‘A connection between B and ground means 2 \ogic
zero for that particular address line, and a lin!

between B and the positive rail means logic one. Ifa
read/write (R/W) strobe is not available, pin 3 of

@ corporated in series with the strobe signal

o Pomplete cifcuit reauires & 5V supply voltage
na draws a mere 35 MA. This means that in the
Aajority of cases the random umber generator can
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Parts list

Resistors:
R1,R2 = 4k7

R4,R5=1k
Capacitors:

1 = 4n7
c2=10pM16Y
©3,c4,C5 =100

Semiconductors:

1C3 = 74LS244
\62,1C5,1C6.1CT = 741585

be powered from the existing microprocessor

supply-

Although the printed circuit board has enough room
for four address decoders, fewer can be used if
desired where incomplete address decoding 1S
considered adequate. Where these |Cs are omitted,
links should be made between pins 4 and 5. pins
and 6, and pins 2and7.
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scratch and
rumble filter

amplifiers incorpor-

Many home~consuucted audio

ate scratch and rumble filters, but quite often the

roll-off of these filters is sO weak their effect is
range of the

negligible or
audio spectrum:

The TDA 1028 is eminently suitable for the con
struction of a stere® scratch and rumble filter with @
roll-off of as much as 184! 1c

Gontains four electronic change-over SWi
i nnected t0 the input

the wiper of ea

of a non-inverting . Each elec-
itch therefore selects one of two inputs to

the opamp and, as they are ontrolled in pairs, only

one external switch is required 0 insert a filter into

each stereo channel.

of the circuit diagra

rumble filter. When switch S1 is in positi

channel input: i i

C6, to the inputs

switch 1 in this positior

normally. However. when S1 18 in position a,

third-order low-absorption filter is introduced int

These consist of capacitors c3,c4
and resistors B2, R4 and RS for the left-
| and C7,C8, C9 and R8, R9 and R10
for the right-hand channel. The operating frequency
of these filters is 79 Hz and their roll-off is as much
3¢ 18 dB per octave.
The second part of the circuit diagram depicts the
scratch filter. As shown (with switch S2 in position
scratch filter switched off) the output
signals from the first two opamps are fed, unaltered,
%o the inputs of the last tWo opamps. By closing s2
a low-pass fi i perating frequency o
7 kHz and a roll-off of 18 dB per octave is activate!
in each channel. The filter components for the
|eft-hand channel are c11,C12,C14, R11,R13
and R14 and those for the right-hand channel are
C17,€18,C19, R16, R17 and R18.
She four inputs of the first tWO opamps require 2
certain amount of bias. This is accomplished via the
potential divider R1/R3 and i i
R5...RB8. As there is a certal
coupling between the tWo sections
Gther inputs do not require any bias voltage.
The graph illustrates the frequency characteristics of
the circuit for the various settings of switches S1

n amount of galvanic
of the filter, the

0

\c1=TDA 1028



and S2. The spec\f\cations for the circuit aré fairly
good. With a supply Voltage of 20V and an input
Voltage of 5 V, the ‘harmonic distortion at 1kHz is
Yogs than 0.07% (0-02% at 1 Veffective)- It should
be pointed out that the circuit must connected
1o a low impedance SOUTCE: while the filter outputs

digital tuning

indicator

Although the Japanese manufacturer, OKI, is less
Auall known than some others, they are nevertheless

their important Contributions is the “development of
the electronics for the increasingly popular digital
r Hifi tuners. These circuits
are now integrated onto 2 single chip.
This is a typical application for the MSM 5526, 2
monolithic 40-pin cMmos 1C which drives directly
. A crystal oscillator with 2 fre-
6.5636 MHz is used for timing. As well
as the internal clock, this oscillator produces 2
Zecurate 50 Hz output signal, and a two-phase signal

1=AM

M
3= roq. counter
4= pulse counter
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can be connected to 2 load impedance of 4k7 or
greater. The supply voltage can be anywhere
between 12 - .20V, but at lower supply voltages
the maximum input ‘voltage will be reduced:

(Valvo application note) [

to drive the LCD

A number of different display functions aré avail-
able. As well as displaying the AM or FM received
frequency of a tuner, the 1C can be used as @ normal
frequency meter. or a
mum display indication 15 "2999", Up o 16 FM and
6 AM frequencies can be preset when the IC is used
as a tuning indicator-

The circuit diagram shows that very few com-
ponents are required other than the MSM 5626
The functions can be selected by s1. i
matrix provides for the correct setting of the
required frequency offset. The signals required 0
measure AM and FM receiver
Obtained by pickuP coils from the respective
oscillators 1N the AM and FM front ends. They are
fed via a transistor stage to the amp\\her/prescaler
msL 2318, and from there to the input (pin 38)
of the counter IC.

‘Although the price of this type of 1C is slowly
becoming more reasonable, they are still not very
cheap.

(OKI apph'car/‘on)

o - 65538 MHE



hig
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objektor

The aim of this circuit is to detect the presence of
a conductive object, provided the object is within
a certain range. The operation of the circuit is
of i

totally independant the condition of the object

during the initial (trial an error) alignment pro-
Godure — repeatedly walking up and down to obtain
the optimum setting for that particular range.

A rather innocent application of the circuit is its
use as an invisible doorbell sensor, 3s the sensor
could be located  inside the house. The most im-
portant part of the Gircuit is the Clapp-oscillator
B onstructed around transistor T1. The capacitor
that should be connected in series with the coil {5
is formed by the s and the object t© be

ensor plate
B fotted. Due to the losses of this capacitor, the

h input impedance
voltage follower

output fr
a single amplifier

om the oscillator is rather low, therefore
stage (T2) has been added. The
monostable functions_are
performed by transistors T3 and T4. VMOS
have been chosen for the sake of simplicity and the
fact that less components aré required with respect
reliability factor
(‘what you don't fit don‘t g0 wrong!’) This does of
that the cost of the project will be

is fluid level measurements
As the sensor does not
require physical contact, the fluid could possess
agressive_qualities (for instance, fuming sulphuric
acid).

5..08
= 114001

Iis
N tors (FETs) feature a very hidh impedance — well

common knowledge that Field Effect Tran-

within the Giga-ohm range, in fact. As shown in the
circuit diagram, one FET is quite enough to con-
struct a buffer amplifier with an input impedance of
1 GSQ. The circuit is simply an impedance converter
(source follower) with @ gain of 1 and can be used
for a variety of applications,
high impedance (capacitor)
oscilloscope probe etc-

One way 10 obtain the required input impedance is
1o connect a 1 GE resistor between the gate of the




LED audio
level meter

A feature of contempory power amplifiers is a0 out-
put_power level aication consisting of 8 oW of
LEDs rather than a ‘mechanical meter. The number
of LEDs illuminated in this type of display corre-
sponds t0 the output level of the amplifier. A ‘bar
meter’ of this type can be added to any power am-

Roltage reference and an accurate ten-step voltage
divider. The input buffer drives 10 individual com-

power indication at the changeover points (the level

at which a particular LED will light) of each indi-
i in the circuit diagram.

The input signal to the Gireuit is taken directly from
the output of the power amplifier, that is, in parallel
1o the loudspeaker. It is fed into pin 5 of the \C via

"
power amplifier already contains 2 decoupling
capacitor for the loudspeaker. The connection at
pin 9 of the IC selects either dot or bar mode of
operation but most readers will find the bar mode
(selected in the circuit diagram) by
far the most preferable.
Current consumption of the IC
e By 2
0

D11
150 mA with all LEDs lit. Any
LEDs can be used but the bar type
give a professional appearance.

e L
-
L

FET and ground. Unfortunately. such high value
resistors are not only difficult to obtain, but they
are also rather expensive and O 2 cheaper alter-
native will have t© be found. This particular circuit
gets around the ‘problem nicely bY utilising capaci-
for C2 as a form of “bootstrap’. Theoretically, the
input impedance of the circuit should be aroun
2.2 GR, but in practice will never be greater than
about 1 GQ due to |eakage currents-

The frequency response of the voltage follower
extends from 30 Hz to 750 Hz (3dB points). For
correct operation, the load impedance at the output
should be at least 100 k. L]

. s g
B i

o1...010LED




power MOSFETs
in the car

the recent breakthrough i power-semi-
technology it has become relatively
Gimple to construct high POWEL equipment for use
i COExemples of two possible applications

Due to

for power MOSFETs are 3 50 Watt booster and a

12V t0 24V ‘converter as shown in figures 1 and 2

respectively.

A booster amplifier intended for use in vehicles

should at least meet the following requirements:

K ower_should be greater than 10
\Watts, thereby providing <ufficient audio output

1o overcome the level 5§ ambient background noise

(engine, wind etc.)-

2 The amplifier needs 1 be compact without

utting any constraints on cooling.

3, performance must be acceptable even under

conditions of large fluctuations in POWer supply

voltage. 22V

1

simple
swinging poster

The circuit shown in figure 1 meets these demands
quite adequately- It is a bridge version of the
self-oscillating PWM amplifier with an output power
in the order of 50 Watts.
a high power audio amplifier has to be
battery, one of the following
be chosen:

operates at 12V in combination

d.
2. The amplifier operates at 12V and a step-up
transformer is connected to the output:
3. A voltage converter is used to increase the supply
voltage so that the amplifier can deliver the rated
output. (The converter may of may not include 3
transformer).
The advent of the power MOSFET makes the third
possibility especially favourable. The simplicity of
Phe design is very apparent ‘trom the circuit diagram
shown in figure 2 , the entire converter is
just a CMOS power astable multivibrator. After
rectification and smoothing, the output voltage 1S
added to the battery voltage.

converter are likely to receive further, more exten-
sive treatment in @ Future issue of Elektor.

2

12V

The original ‘swinging poster’ circuit Was published
in the January 1981 issue of Elektor and is intended
to enhance the lighting effects of @ disco etc. As the
circuit is rather expensive 10 build and most readers

prefer to see the particular visual effects before
u

Simpler version has been " esigned. The majority of
$his control circuit can be eonstructed from the
components that can be found in the socalled
‘junk box'.

Two thyristors and a single CMOS IC are used SO
that the circuit can be powered directly from the



mains. T0 avoid any mains interference the circuit
is only activated at the 2ero-crossings of the mains*
Voltage. The power supply for the circuit is derived
from the mains via the series resistor R1 and zener
diode DB. The bridge rectifier, D1...D4, has been
included as thyristors are used instead of the more
usual triacs. The circuit is such that the tamps will
Jight for the full ‘mains period anyway:

The heart of the circuit is formed by the oscillator

a

Nt other input of N2 while e inverted signal is fed

to the other input of N1 via N3. The output of N1

Tic 1080

K. Siol

six hour timer

This control unit was originally designed to turn off
stereo equipment automatically at night, so tha'
music lovers who drift off to sleep in their easy
chairs no longer need to worry about the cost O
the next electricity bill, As the switching unit
controls a relay, the circuit can be used for 2 multi-
i s well.
circuit is 2 4060 CMOS
device, which contains an oscillator and a 14 stagé

 the oscillator can be
adjusted by means of potentiometer P1 so that the
output at Q13 is approximately one pulse per hour.
The duration of this lock pulse will be very short
(about 100 ns), as it also resets the entire 4060 IC

will only go low for a short period when the mains
Voltage is somewhere wound 0 V and pin 1 of N1is
Wigh. Transistor T2 will hen stop conducting and
thyristor Th2 will be ! tivated via resistor R3 for

care!! Potentiometer p1 should have 2
spin
in a plastic box-

equency. The same
thyristor Th1 when

2 is high.

B awo lamps, Lai and LaZ, will then flash on and
off in turn, in sequence with the oscillatot
o et rating ot ythe Jamies (one red
green ‘flood types) o ol not be more than 100 W.
Yo swinging poster itself 50 be ordered from the
The Service (see page UKOE

r signal.

control normal

plastic
e and the completed unit <hould be mounted

8.

The “once per hour’ clock pulse is fed to the second
(dlvide-b\h!en) counter, the 4017 1C. One of the
outputs of this counter will be high (logic one) at
Y ment. As soon as the 4017 is reset:
output Q0 will g0 high. After an hour, output Q0
will go itput i i . Swi

s1 therefore enables the operator 10 select a time
period of from O

the wiper of
have no effect on the counter.
fore remain in the ‘off’ state until the reset button
is depressed.

The 4050 CMOS buffer |C and the seven LEDs have
been included to give an indication of the number
of hours that have actually passed. These com-
Bonents can, of course, b e omitted if an elapsed
Sime display is not required. The supplY Voltage for
it d may be anywhere
petween 5 an 15V. The current consumption of
the circuit, not including The relay, is in the order of




VOX for
PA systems

An annoying problem with PA systems i their
tendency 10 whistle or ‘how!’ due to feed back
phenomena. There are 3 number of methods of
avoiding the problem, the most obvious being the
repositioning of the speakers in relation to the

i , this is not always possible

icrophone. Howeve!

15 mA. It
equal to the rating
is avoided. The BC 516 transistor
of 400 mA. If desired, two
transistors may be connected as
instead.

and the object of this article is 10

for those difficult situations where feedback appears

to be ‘builtin’.
It is well known that lowering

tween the microphone and the

about 5 Hz will reduce feedback
else seems to fail, but2
piece of equipm
e effectiveness is not aIWays
cost. Since
cimple solution to the problem
S wicrophone switched off fof
n_fact, right up to the PO
begins. In other words, 2 voice
VOX.

This design is
This contains

15)

is best to choose 2 supp!
of the relay, s0

BC

feedback requires time

int at which speech

based on a National 1C.
four programmable 0pames which

y voltage that is
that any trouble
can pass a current
557 (or similar)
a darlington-pair

L]

provide an answer

the frequency be-

PA amplifier bY
in many situations
“frequency shifter’
ent and even then,
on a par with its
1o build up, 2
would be to keep
as long as possible,

operated switch or

the LM 346.

v



can be used in a variety of applications. Briefly the
circuit works as follows: The spee i
the microphone is amplified by
fed to two further opamps, A2
is simply a unity gain buffer
Opamp A2, together with diode D1,
rectifier which converts i
ignal into a positive DC level. Any ripple voltage is
i 3. When the voltage
higher than the level set on
f A4 (with potentiometer P1).
'Ad) will go high-
o control a relay o
level is als0 fed

similar device. This DC

resistor’

A major difficulty encountered when testing PO,
s the availability (o hon-availability) of

; tne problem is solved bY 2
®ihup of resistors which, although

variable power
3

upwards ca! s
difficult to obtain. Furthermore,
will not be variable. The simple circuit described
here can overcome these problems. effectively and
economically-

A 2N3085 transistor with a variable gain controlled
supply will form an infinitely
“resistor’. This circuit will have @ power
capability of up t© 50 Watts if a suitable heat sink
is used. The ability to maintain a fixed load current
when the power supply output voltage is varied is
an added advantage:

The maximum dissipation of the transistor should
be borne in mind. As figure 2 shows, @ current of
25A at 20V is only 50 W but 25A at 50V is
1

max. 60V
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control pin (9) of opamp A3 via resistor R8. This
opamp will onlY operate while this pif is held high.
when speech into the microphone
no longer operates nd the main power
Grmplifier remains inactive.
A high value resistor (R6) has been included in
parallel with C3 t© ensure that this capacitor dis®
charges very slowly. This is very important because
the signal path to the amplifier must remain open
\When the speaker pauses for a few m

number
0 suld find a number of spplications especially it
discos and the like- W

125W which may prove to be a little high for the

power is being exceeded.

The circuit can also function as a current limiter.
This facility will be useful when charging batteries
with a constant current. The

the circuit between the ammeter and the
2N3055.
to ensure that the “oltage does not rise 1 2 level
high enough t©
battery

2

w2

w0
N
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The Q output of this flipflop will therefore go high
1o enable N3 However, although FF1 receives a
clock pulse via R3, the information at the data (D)
input is low as there are no items of equipment on
W. Gscheidle and so the outputs of FF1 remain as they were. The
end result is that ‘the output of N4 remains low and

:
auto reminder

circuits are turned on. When the ignition switch is

The headlights in the majority of TIO" vehiclesare  turned on the end result is the same as that pre-
Unatfected by the ignition switch. This means thatit  viously escribed. When the ignition switch is

i o & trned on after  turned off. owever, things start to happen! Flip-
o oimie flop FF1 recses 2 clock pulse via R3 as before.

o puiliary_equipment, such 25 CHr s stc, * This time;ias the date inpu

nuisance when trying to start the car the following time = R7 % CB), the output of N5 will go low. This
morning. This circuit is intended as @ warning to the signal is differentiated by C4/R3 t0 provide a
here is still something switched on further clock pulse for FF1.
During the period that C5 is charging, the driver still
has the opportunity t0 turn off the relative equip-
" After all, what is more obvious  ment, thus oreventing the warning signal from being
than to apply @ little digital technology? sounded. If this is the case, the Q output of FF1
At first glance, the circuit looks i will again go low at the second clock pulse and C5
cated than it actually is. It only requi . will discharge via R8 and D9 The output of N5 goes
The switched supply rails of the equipment 0 be low thereby resuming the original condition. If, on
monitored are connected 10 diodes D1 ...Da (or the other hand, the driver neglects t0 switch off
more if desired), the coil side of the ignition switch certain items, the output of NG will go high when
is connected 1O D7 and the pattery leads are C5 is charged. This, in turn, takes the other input of
connected to 412 V' and ‘0" N3 high (N3 was enabled when the ignition was
Let us first see what happens when the ignition turned off as described prev\ously) so that the
switch is turned on and off, but there are no power output of N3 goes low, the output of N4 goes high
i ectively, nothing and transistor T1 turns on to sound

is turned the same time, capacitor C7 charges

up via resistor

O ms to happen! When the ignition switch is

OMEFT is reset via capacitor €2 N N1 R0 oura beriod of about ten seconds. After this

goes low taking the clock Input of FF1 low. As  time the output of N7 goes low, This pulse is

31 flipflop only reacts © positive-going pulses, the Gifferentiated by CB/R11 to provide a reset pulse
SorVEF1 via N8 and D10. Once reset, the Q output

Q output remains Jow and, via N5, N6 and N3, the

ia
N4 remains low. This means that transis- of FF1 goes low and the warning is cancelled-

output of
Zor T1 is turned off and no tound 1 emitted via the 1 16 possible, of course, to interrups the alarm by
buzzer. awitching the ignition back o The circuit also
Slows for the possibility of deliberately leaving 2 7

When the ignition switch is turned off, the output

of N1 goeshigh and FF2 will be setvia capacitor c3. particular jtem (such as sidelights) on without the

2y




at this time, the D input of FF2 is also low there-
fore the @ output of FF2 will go low, s0 that N3 is
disabled and transistor T1 is turned off. When the
desired item is turnt ck on, the clock input of
FF2 goes low, but the outputs remain the same-

adjustable
square-wave
edges

The ability t© delay the |eading and trailing edges

critical point known as the trigger threshold.

the input 10 the circuit, the potential across C1 will
continue to rise until, for all practical purposes, it
reaches the supPlY Voltage level. When the input
returns to Zero C1 will discharge via D2 and R2,
again delaying the time at which the trigger thres
hold is reached. A clear understanding can be gained
from figure 1b which shows the waveforms at
Jarious points in the circuit.
1t must be remembered that the trigger threshold
int of @ Schmitt gate is highly dependant on the
“upply voltage. The following figures are quoted for
the RCA 4093:

Upp ut" ut
5 33 23
.10 7 5.1

15 9.4 73

The leading edge delay can no be calculated with
the equa!ion;

At = —R1xClxIn (1 iy
Uop-07
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Although FF1 and gates NG .. N8 go through their

cycle, the alarm will not be 3
st be admitted that simpler alarm systems dO

perated

the unit will not indicate this fact. Care must be
taken, therefore, 10 have a good Jook round the
dashboard when the alarm sounds!

NIN2=%ICT=

L}

aona
Sooee

v szt

I Joges)

ot ot

The delay in the trailing edg® amounts 10

N

Therefore, the

will give any

Ut~
= SRLAL
R2x C1xIn lUDD <0.7)
choice of values for R1. R2 and C1
fequired delay to the leading and

s of the square-wave. However, the
maximum dela

y for either edge ahould not be more

than 80% of the pulse duration.
i

Nothing in this W
manufacturers O

4" perfect and different

threshold tolerances. This means that the actual
b

delay times can

calculated.

quite different from those
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K. Kirk

silent discO
deck switch

This circuit IS primarily intended to eliminate the
distinet ‘click’ or thump’ which oceurs in many
disco systems when the record decks are switched
on or off. This unwanted effect is produced by
back-emf from the motor. which causes a large
‘spike’ t0 cruise around the wiring until it eventually
emerges as @ thump in the Joudspeakers. The level
of ‘thump’ is dependent 0% the point in the mains
cycle at which the deck i switched on of off.

|f the deck can be switched on as the mains cycle
passes through the Joro voltage point and held on

as

through the motor s “this time will be negligible. No
thump will be produced at switch off either as the
output device will rem i i
passing throudh it has decreased to a very low level.
This design uses @ zero-crossing detector t0 switch
on a triac twice every mains cycle (on the positive-
and negative-goind half cycles). The circuit is very
simple 10 construct and is relatively inexpensive.
The earth line V) is isolated maki i
hum-free’ O that it can be controlled remotely, OF

Tic2260
BRY3®

anywhere in the region between * 12V
If this is not available then a small separate

e used-
Two anti-phase 50 Hz signals are_derived from the
transformer output which are then
diodes D1 and D2 0 produce a series of negative-
(100 istor R1.
n shaped by the Schmitt  trigger
formed by gates N1 and N2 to produce 2 series of
short spikes. These spikes are synchronised to the
zero-crossing point of the mains waveform and the

preset potentiometer 1. This can be usefu
Sriacs used reauire @ higher holding current than

sponding NOR gate and
process. This positive-going pulse i then used 10
the fespective programmable unijunction
stor (PUT), which will ischarge capacitor C3
(o Ca) through the pulse ransformer Tr1 (or Tr2)
" ihe triac Tri1 (Tri2). Resistors R8 and

4

ce).
e very small and tucked awey in
any suitable corner of the Sisco console (away from
2y power amplifiers). 1t e found that the pulse
transformers produce 2 Melatively high magnetic
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field which may be picked up by the cartridge leads complete and tested, the

i the unit is placed directly under the turntables. liberally coated in varnish t0 red\

This effect can be inimised by trial and error °% The only settingup Tequired is to tum the preset P1
screening the unit. \n any case. screened leads (from ground) until the unit is operating correctly
should be used- without any clicks beind heard. The system may be
The pulse transformers may be_ constructed py expanded i required, but the pulse transformers
winding 16 or sO turns of 32 SWG for the primary should not pe placed t© close to each other as
and secondary on a ferrite ring coré (FX 3008). The operation may be affected by adjacent channels.
turns ratio and polarity are not critical. Some The unit can se

Yinsensitive’_triacs may fequire more turns o the  devices including lights et¢- The possibilities aré
socondary for correct 'operation, but this again can Virtually endless (and cheap!)-

pe found by trial and error- Once the unit is L}

seorkindC1 - TORIsihen internally divided into
three further frequenies with_fixed harmonic
Lelationships with each S ther. One of the three
trequencies is further vided to form a timebase for
the attack/decay envelope. “\ complex signal, which
~ o best be described 2 e ‘ringing voitage i
e‘ectronlc on Cerived from four bit gl to-analogue converters
connected t0 the output of each of the internal

N P frequency dividers:
The bipolar integrated circuit tyPe SAB 0600, from  The \C also contains a0 audio output amplifier
S\en}ens, is yet another sound 1C. However, this which is capable of driving an eight ohm loud-
particular device i Gifferent as it is designed o give  speaker up t0 2 ® aximum of 160 mW- The output
e armonic sound, which makes a welcome chang® P veform resembles 2 squarewave and the upper
from the more common “beeps’, ‘whistles and  harmonics in this ase are attenuated BY adding
plops’. 1 and when the SAB 0600 becomes capacitor C2: 1t i claimed that the sound quality
available in the U.K., it will be. possible to construct  will be improved if the loudspeaker were mounted

using.
external components. The device requires very little An even more ar.:,e;c.ng effect can be obtained if
Eurreng, in fact a small battery is sufficient to power two gong circuits  with slightly different basic
3 Which means that the complete_unit can be frequencies aré combined. It is also possible 10
mounted v}nua"v anywhere. This simple circuit is  arrang® the two circuits SO that they both drive the
shown in figure 1 y same speaker. This is illustrated in figure 2. The
The IC itself consists of 2 master oscillator whose  output Signal from the second gong (1C2) is taken
frequency S determined bY the values of the from pin 3 Via potentiometer P1 and capacitor
1 and fed to pin 8 of 1C1. Preset potentiometer P1
can then be used to set the output |evel while P2
iR : adjusts the freauency of the second gong.
: T should be pointed out tnat long lead lengths 1O

betwet
The low quiescent current con-
i will



simple short-wave
receiver

The most notorious effects of regenerative TRF
anted coupling

receivers are radiation and uNW:
and the LC circuit that S
by the regeneration: rt from the
tuning of the (antenna) input

of product-detector reception
RTTY and SSB. It should be
this feature is positively
frequency counter is added.
i i mum of pulling, the RF
i ipolar
FET in cascode. As can be seen,
is aperiodic. The Gisadvantage of input
more than “ompensated for bY the high
i be used).
obtained by
arts supplying 2 negative bias for T3
treshold voltage. Jowering its trans-
‘coumer-auing’ regenera(‘\on.

overload is
Censitivity (even a tiny whip antenna can
A smooth

control of regeneration 1S
D1, which
on reaching the
conductance, thus

pmewat

o

The detector is able to cope with relatively swong
input signals, as itisan infinite impedance SEtECor
heavily modulated (AM) carrier-
speciﬁutions were obtained for the prototyPe

single sensitivity
(AM mod. 30%, S/N = 104dB): 1RV
single signal sensitivity

(8, SIN

~10d8): 0.3V
frequency range with a 500 P

tuning capacitor: 4.4...17 MHzZ.
The term single signal sensitivity ma¥ need some
explanation. It is the figure obtained BY measuTing
The sensitivity with the aid of a signa! tor in

stage) 27C envelope
adjecent channel

ps

Australia, where the spectrum is not yet polluted by
OTHR’sand BC jammers.

In the product detector mode, the suppresson of
AM will be in the order of petween 40 and 80 dB,
depending on tuning. The lower figure refers the
highest tuning_freauency: \mprovement can be
P ade by reducing the L/C ratio.

The primary winding of L1 consists of 6 turns of
0,25 mm enamelled copper wire on an Amidon ring
core type T94-6. The Fcondary winding consists of
25 turns of 068. .. mm en:

2rer the complete length " the core. The primary
winding should be situated i

layed between the turns of the secondary-
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tween the horizontal and vertical lines. A pulse

generator_formed by N10 and ‘butfered by N9

controls 1C3 and IC4 ata frequency of 250 kHz via

an eight bit counter 1C5 and | i

such a way that each point in the matrix, an
1

therefore the particu!
n

digital keyboard ol 1 SO, W encn, 0 B
j e s ke i

C. Voss

At first sight, this cireuit looks rather complicated: - ¢ osed, the

3 It is a keyboard encoders & st performs the  this % that the counter positio at that time and
I ilowing function: Each o the keys, up 10 2 herefore the ‘code’ of the Saprossed key is latched
maximum of 64, aré 2located @ binary number. into 1C1 and 102 via N3-

the O output of 1C4 9oes high and
parallel data at the 0 outputs of 1C1 and \C2. The is passed @ outD8 of €2 This gives an indi-

indi cation that a key has been operated. TO ensure that
key code is passed onto the output when

Y n

o tor and  whenever oy 15 depressed. ThiS means _that

only the Jowest value Kkey will be decoded. Gates

ts Q1. - - NG . . . N8 ensure that the Jatch and reset pulses do

the key is released, there is no need for @ sample- not occur at the same time and also that they have

e D/A converter. the correct polarity.

A further advantage of the circuit is that the fre- The keyboard driver, \c3, has open collector
s so that when 2 aumber of keys are de-

¥ fuency determining 1esistor that would normally
be present in an analogue keyboard are no longer pressed at the same time, no outputs aré shorted
required. Furthermore, the digital keyboard only or. Depending on the particular application of
requires @ single contact per key. ircuit, complementary outputs_are available
The circuit operation is as follows: Each key IS from Q1 - .06 and Q8 of IC1 and 1C2 (not shown
tain position inan 8x8 ‘matrix. This in the circuit diagram)-
itput lines
from 1C3 and eight input T
64 crossing points are connected t0 2
and when this key is operated @ link is ma
. 6ax

N
N5 . N8 = 1C8 =7400
NoA10 =109 = 7413
N11 = 1C10 = 7430
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logic analyser

The input_ buffers described here give the logic

analyser (Elektors 71, 72 and 73) the following

advantages:

— the higher input impedance makes it possible
1o ‘analyse’ CMOS circuits.

_ the input leads can be lengthened thereby en-
abling the logic analyser to be operated more

s of a very fast comparator

The hysteresis

e mined by the values of the
)

input buffers
for t

o eedback resistor (33 k€.
values the hysteresis is around 1 V. If required, this
value can be altered. If the value of the feedback
resistor is increased, the hysteresis value is reduced.

o values of the trigger voltages also depend on

of switch S1. In position a, the trigger

voltages are @
2 2 TTL and 5V CMOS levels.

.
. - .
e
.

0,R11,R12,R15,R16/
0,A31,R32,A36,R36,R37,R40.
0k

bout 1 V (logic zero) an
Is. With
values are deter-

by the setting of potent
sible to make measu!
ting on higher supply vO

V).
d circuit board and
i 2. To keep the board

the buffers are shown in figure
ry in order to

as small as possible,
Fibbon cable can be used &
the logic analyser inputs, as
in the articles mentioned above.

? nder test. Neither length of il

longer than 40 cm, whil
h of the measuring €

,R62,RS!
128, R33,R38,RA3,R48,AE3 33k
24 R29,R34,R39,R44, R4S

R4 = 2k2

0 pF
1 uF/16 V tantaal

LM 710 (8-pin metal can)

to the input section O

connect the buffers

R17,R20,R21,

iometer P
rements in CMOS
Itages (maxi-

component 12

Ribbon cable can
to the circuit




buffers, should be about

80 cm.
Oy, @ few remarks about the power supply-
Current fon is fairly

heavy. The amount
i imatel!

app!

the 5V supply
is around BOmA. If the ‘oxisting power supply of
the logic analyser is t0 b€ Geed to power the buffers:

univer_sal
measuring
amplifier

‘standard’ items of equipment owned by electronics
i multimeters  are now
" :

enthusiasts.
becoming quite _commo
uncommon 10 find that_the
measuring instruments Twailable are nowhere near
extensive as One would wish.

B antage is the worst, i f

teason why measurements ¢aken are totally inaceur-

neral, imerpre(anon

will lead to incorrect conclusions!
m

constructed around transistors
T1 and T2. A separate constant current source is
connected in series witl poth emitter leads. The
current source for transistors T1 consists of D1,D2,
T3 and R6 and that for transistor T2 consists of D1,

the voltage regulator 1Cs
n other words, the 8l

will have

respectively- However, noté
the new regulators
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will have to be uprated.
L12 and 7905 regulators
1o be replaced by 7812 and 7905 types
that the pin-outs of
Yo ot correspond With those of

the old ones.

L]
D2, T4 and R7. The constant emitter currents make
he measuring amplifier ndependant of supPlY
voltage variations:

The differential amplifier (T1 and T2) is followed
. 2

f

connected to 9Ive unity
an analogueé measurement signal and can
directly as su

d differential amplifier (the LM 301
This

further components.
a TTL-compat:

ch. Two
the analogue output t©

e that we have descried she basic cirouit, what
it be used for? TWo ossibilties have already

been mentioned

a normal
used

devices.

1o set the trigger Jevel. Finally,
use the circuit

|t can be used as 2 preamplifier for
(analogue) multimeter and it can also be
a preamplifier for 2 digital multimeter:

cuit ca d as an AF

potentiometer P2 can be used
it is also possible t©

s a preamplifier for an inexpensive

oscilloscope

Regardless of

the actual application for the circuit,
main calibration is the sam
it

set’ and is adjusted by means of

130. It may therefore be useful t0

f .
provide this polermometer with a calibrated scale.

Ol anaLocve

O

1. TA=BCSAT
e W

Qv
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|

An assortment of
have found their

perhaps not quite
less serves its purp

The circuit consists of two sections,

could have many

oscillator constructed aroun

a divide-by-three circuit constructed
around two ordinary flipflops.

The oscillator is made up from both a non-inverting
4 an inverting gate (N2).

OR gates and

jator.
The circuit works as follows. Let us assume that,

inicilly, the input of N1 {pin 2) is low. This means 3 £k
that the output of N1 will also be low and the out- os—*t
put of N2 will be high, Capacitor C1 will then be o
Pharged via resistor R2. After 2 short while, the 05
7 4

instance. However, the circuit de-

produces a

two inverting gates connected in

(to Elektor readers) and reliable 3-gate

FF12- 4013
e - 1 4070

input of N1 will go high via R1 and the whole

procedure will be reversed. Readers interested in

Shis type of oscillator are referred to the National

roetor Application Note No. AN-118,

oh is included in their current CMOS data book. i
e divide by-three section consists of two flipflops
Tiheh both divide by two, in other words, it would
b expected that together they would divide by

four However, another EXO

X digital
sinewave
oscillator

digital sinewave generator circuits
way into the pages of Elektor
as in last year's Summer

signal each time the output of FF2 changes polarity.
If N3 was not present, the output state of the
flipflop would not change

current clock period. Wi
clock signal is
triggers the flipflop

fore, the dividing factor here is three, not four. |

fewer components than usual 9
i that is

so good qualitywise, put neverthe-

ose very well.

each of which

Lseful applications on its oWn: an

d a pair of EX(clusive)

If only in- -
n used, at least three would
have been required — 2 2 ‘on-inverting gate can be
made up from
series. Here only.
the familiar

two gates aré used to construct

sz

The sinewave signal is generated via a pair of re-
gy Sistors (R3 and R4). When the input to both re-
sistors is low (logic zero)
Voltage. When the input
(logic one) the output oltage will be high. When
one input to the resistors is oW and the other high
the output voltage will be either % or % of the
supply (high) level-

i this can

be proven mathematically,

a signal with the same areas as the above.

il circuit it should be noted
that CMOS inputs should never be left ‘floating’.
In other words, pins 12 and 13 of the EXOR chip
(N4) should be connected to ground (0 V). "]



tran_sformer\_e_ss
aerial amplifier

The omega-antenna, published in the June 1980
issue of Elektor (page 6-08), fulfilled a popular
demand. It's main ‘drawback however, the difficulty
to obtain the cores for the broadband transformers,
prompxed our design staff to come up. with a version
that does not require these particular components.
The ‘alternative amplifier for the Q antenna’,
described in the previous summer circuits issue, was
primarily intended for ‘Wirection finding purposes if
the 100kHz to 30 MHz range. The compromise,
although not mentioned at the time, is the rather
high noise figure. 1t is possible to alter one of the
design parameters in order to obtain the best poss-
ble compromise between dynamic range and noise
figure.

The amplifier shown in the circuit diagram meets
this requirement. Although the grounded-base con-
figuration of the SFT66 produces a somewhat
higher noise  figure than the grounded-emitter

battery
supply timer

A need often arises for battery powered equipment
to be switched off after a certain period of time.
Although timing circuits are legion. it is not such @
simple matter t0 witch a power supply off after
some hours of use. The circuit featured here will do
this at the expense of a current drain of only a few
nano amps.

A look at the circuit diagram will show that not
many components are involved. Switch S1 is the
“on’ button and, when pressed, supplies a base drive
current to the darlington transistor T1 which will
then conduct to supply power to the equipment in
use. Transistor T2 will now also switch on to actas
a latch across $1 maintaining the base current 10

Tk
Capacitor €1 will now start to charge via R4. When
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circuit, it ca! still be considered quite low- The gain
of the amplifier is determined by the ratio of the
collector and emitter impedances and because of
the complex nature of the emitter impedance,
which also depends on the loop size, it should be
stated that this circuit performs almost as well as
the original one-

The circuit does have one snag, however. Due to the
absence of transformer, the ‘tendency for the am®
plifier t0 oscillate 15 increased, mainly because of
earth loops. Provided due care and attention aré
paid to the construction and layout, this should not
pose a problem. L]

the voltage across R4 drops 1o about 1.2V, T2 will
switch off. This in turn will switch off T1 and there-
fore the supply. The onty current now flowing will
be the leakage current iwough both transistors but
this will only amount to @ few nano amps at most.
To all intents and purposes: the battery supply will
be switched off.

Uy BC516

cl)

Up max

The time period for which the supply will be
switched on can be calculated from the rather hor-
rendous formula: 1.2
ik 0l CUE T

B

For those in doubt the ‘try it and see’ method may
take longer but will work just as well. If required,
the two darlingtons can be substituted by discrete
transistors. L}

s (Clin Farads).

20V

T ~ 300 MA
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power stabiliser

This power supply. circuit consists of a three-pin
Joltage regulator \C in_conjunction with 2 buffer
transistor. This combination is 2 result of the fact

e

capable of delivering 2 current of 1 A. In this design,
when the output current exceeds about 200 mA,
the buffer transistor takes over the task from the
Voltage regulator 1C thereby allowing currents up 10
5 A to be drawn.

The 78xx IC is available for 3 range of different
voltages. By selecting the required regulator in the
series, the circuit can be adapted for any voltage,
provided of course the transformer output voltage is
at least 4V greater than the required stabilised
output voltage.

Where a current of only 1A (or less) is required, the
transistor T1 and resistor R1 can be omitted. If

desired, R1 can be retained in the circuit 1 safe-

“s00 toxt

constant

current LED

|t is normal nowadays 1o use a LED as 8 panel
indicator whenever possible. However, in keeping
with all electronic devices, they do have |imitations.
and their operating parameters can make life diffi-
cult at times. For instance, if the supply voltage
Varies by any great degree <he brightness of the LED

guard the regulator |C. It will then function as 3
so-called “pleed" resistor- However, in this instance
the rating of the resistor should be increased from
05Wto5W.
The 78xx regulator 1S protecied internally against
overheating, but in practice the demand on this
protection circuitry is not altogether satisfactory.
To obtain a stable design, two measures have been
taken in the circuit shown here: The current
through the regulator IC can never exceed 300 mA
except when there is @ short-circuit on the output.
The buffer transistor has 2 more than adequate
current rating.
Provided the heatsink used is sufficiently |arge, both
a and the buffer transistor
should be able 10 survive momentary short-circuits,

actual amount of

limited as the voltage regulator |imits the amount of

base drive current 10 transistor T1.

Capacitor c1 will smooth outany AC ripple, but its
al uld ith the

o 1A, 2 value of 1000 KF should be sufficient, but
for acurrent of 5 A the value should be increased t0
4700 uF-

will follow suit. Should the Joltage level become t00
igh it will result in the LED giving a permanently
N indication! The ingenious ircuit here can get
Sround these problems autte effectively.

The maximum current capability of a LED is nor

5.2V

e
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mally about 50 mA but brightness will not signifi- T1 to rise. This in turn will increase the base drive
cantly increaseaboveZD mA. This figure is about the current 10 T2. The subsequent drop in po(en!ia\
optimum economic current level and the purpose at the collector of T2 will reduce the base current
of this circuit is 0 maintain this value irrespective 1o T1 and therefore counteract the ris
of fluctuations in supply voltagé levels. 1o the LED. The circuit will now be stabilized-
The two transistors, T and T2, form @ constant The table below gives an i

source and will maintain the current level to current at various supply voltages.
within the acceptable limits of 15 and 27 mA with

variations in voltage level between 5 and 24V. 5V — 156 mA 15V — 22 mA
Operation is relatively Straightforward. A rising 9v-—18 mA 18V —24 mA

|| cause the collector voltage of 12V —-20 mA 24V — 27 mA L}

At amplitude to drive the system.
The LM3 i i

e
. 4 ;
Kansas c‘ty wrigger (A1) is zero inder no-signal conditions,
pecause the current flowing through the inverting
demodu‘ator input_(via R2) will be greater than that flowing
{hrough the non-inverting input (via R3)

The most popular form of FSK (frequencyshift The charge pump works 25 follows: When there is
o ulator used by computers Ariedays 15 nolnRi Ygnal, capacitor C4 8 discharged via RS, 0
Siandard’ where digita! infor- a2 s virtually zero. If 2 this
Iy by means of car- point a positive-ging ulse s received from Al &
D o diftersnt.  brie & et puise will flow into the non-inverting
i Shput of A2 via capacitor €3, This means that an

§ 1200 Hz whilst identical current must pass through the inverting

te
2400 Hz is generated by a logic high level. ain in equilibr'\um.'\' is
every modulator there has to be i

Ob-  input for the circuit 10 rem:
can only be achieved Via c4 which is

ed a small amount. As 2 result,

cirouit diagram, the Kansas voltage of

Gity demodulator e bed here is quite Straighe YO adge is present at the input
S ard, Opamp Al scts 88 8 Senmitt trigger and 107 209 wil e discharged via Tesioier R8 an
i et fvop. ores:more. The more

ulses at the input, the higher the output voltage.
A3 is a conventional
er. The turn-over frequency of the filter
on the baud rate of the incoming signal-
opamp A3 and the decoded, frequency at this point
will be 150 Hz therefore the turn-over frequency
(A4) o ‘clean up’ the final digital output- Tust be slightly higher-
Transistor T1 and LED D2 are included to indicate The output of the low pass filter has rather poor

5.2V
TowA
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edges and is 100 loW in amplitude t0 be processed
by logic circuitry. For this reason the signal is voltage. \deally, this should
passed through @ ¥cond Schmitt trigger constructed  the fallowing logic circuitry:
around A4. This ensures that the final output pulses The only adjustment for the demodulator is preset
are sufficiently fast to drive CMOS Cs. |f the phase potentiometer P1 which is set sO that the duration
ot correct, the connections of logic zero and logic one pulses are the same when
the input signal consists of eight cycles of 2400 H'z‘

tput signal is n¢
nd R15 may be reversed
the cir

cuit is only a few

milliamps and P
d

artly depends on the actusl supply
e the same as that of

and four cycles of 1200 Hz.

ts DP are in series With

tester. Since the test poin
the oscillator’s RC network, the circuit will only
oscillate_when there is continuity between these
ints. Two test probes connected 10 the DP
points can therefore be used to establish continuity
between twWO points in the circuit under test. he
H | output of the oscillator is fed via P2 t0 the main
Slgna O for and a tone will be foard from the loud
- = speaker when there is a short circuit between the
“‘“ector - tracer probes. Nothing will be heard if the probes are 0pen
circuit of course-
A signal injector must certainly be one of the  With switeh S2 in positiona, 1C3 will oscillate
cheapest and most useful pieces of test equipment continuously. 1S output level i, then controlled
1 the hobby workshop. The design described heré by P3 and fed directly to probe(B) 10 be injected
doubles as 2 signal tracer and features an audio into the circuit under test. Capacitor €10 an
output enabling both eves 1o be kept on the work resistor R13 are included to prevent the oscillator
in hand. from being loaded by the test circuit. Probe (B) 1
The circuit is very simple and consists of three  then Used to trace the signal through the stages of
main parts; 3 signal generator (1Ic3); a pre-amp the test circuit. A resistance Of poten(iome(er will
(1C2); and a main mplifier. The signal generator, attenuate the signal and a transistor Wil usually
1C3, is a 555 connected s & 1 kHz oscillator. With amplify it
2 in position b, this acts a5 a simple continuity In ‘order to detect changes in amplitude, it is im-
1

o1 - L 38
162 ca 310
\c3- (71855
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03...D6 = IN4148.
ICa'= CA 3140E

o574 2

v

not to overload the loudspeaker. A simple
switched attenuator is therefore included at the
input to the pre-amp t0 provide three different
input levels. To avoid loading the circuit under test

a high impedance input is ensure by C5and R3. Because of the high input impedance of the pre-

The probe signal is B mplified by 1C2 and fod, via  ampitis necessary to use 2 soreened lead and probe

8 and S2a, to P1 which is used to adjust the input for this input. Failure t0 "So this will result in plenty

level to the pre-amp. ic1 of noise at the output.

Some readers may prefer a yisual output indication A design for an easily constructed probe is shown

and for this purpose 2 oving coil meter can be ‘n figure 3. Normal test oads can be used for the
[l

*xed as shown in figure 2 signal output-

The circuit is palanced by means of P1. This poten-

tiometer should be set in such a way that an op-

timum light yield is obtained, even when scattered
clouds are present.

solar powered
pocket torch

Pocket torches are handy things, but they have oné

great drawback: at the most inconvenient moments

their batteries 90 flat. Itis therefore logical to make

Use of the ever-present energy source, the sun-

This design incorporates & ‘Siemens POWe
i hand i

X

of 800 MA, and because of its high efficiency it
h light as @ 5 Watt lightbulb. An or-
dinary torch bulb can be used as shown in figure
1b, however in some cases, oscillation may oceur
due to the self-induction of the filament. This can

1593

O avoided by simply adding 100 pF capacitor. D1-1D 241,10 242
G T1=-2UB 10
The LED is driven by tWo .1P. MOS-FET's. Their 2 =EUZ0
extremely high slope \approximately: 2000 mANY)
enables them to convert the initial 0.4V of the
solar cells into the 800 mA drive current required
for the LED. * oo toxt
25V
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all the LE! shed, and the person who
can do that with the least number of “hits' is the
Cfner. In the second Sariation of the game. the
H.J. Walter player startst if the first ball he hits is a red one,
h X
american b““ards ones. The second plaver Hhen does the same With
the green balls. As long as the first player continues
i . Onb

The popu\aritv of American Pool continues 1o when he fails to hit 2 pall or hits oneé of his op-
increase and this electronic game S played in @ ponent’s colour. s it the turn of the other player-

similar manner to the iginal table billiards: Hov P soon as three balls of one colour have been
Swer, the billiard balls are symbolically represented pocketed, the player of that colour has won the
here by six LEDS: Game, This makes it mpossible for the game 3 end

EDs.
The circuit is based on 2 random generator. When i a draw, and is good way of ‘Geciding the winner
the reset switch i gepressed, all the (Ep's tigntue,  ©f the first type of game that was drawn.
and when the “hit’ button is pushed a number of Let us now have a look at the circuit. To start, all
random occurrences take place so that either one of six flipflops, FF1.--- FEG, are set to zer0 with
s out O i on i p. The
One of the LED's going out, means that one of the multivibrator, constructed with N1 and N2, delivers
a clock frequency of about 800 Hz t© the Johnson-
wo ways. In the first counter, i1c2, of which the outputs deliver ‘1" in
1t

ted.
e game can be plaved in
he balls whereby Sequence. The gates NS 1 'N10 are wired as latches

t
game, each player must pocket a

N
<

N Ne=IC

N5 N8 IC

Novio = %ica = 407
1616

N1 050
N1 Franics - 40174



and connect the counter outputs to the D-inputs of

it button S1 will supply a pulse 1
all the flipflops. The ounter outputs which aré high
i set the flipflops that were

or

that a ‘set’ flipflop remains in that position even
when further clock pulses a a6 of
counter leads nowhere, it
first shot to be @ ‘miss’.

by connecting the reset input of the
ad of Q7.

The best way of arranging the LEDs is in the form
represented in the circuit
de bols. The red LEDs
are actually placed at the corners of the triangle.
(the black ones in the diagram) can
then be mounted half-way along the sides of the

CMOS ultrasonic
receiver

Remote contro! of all sorts

S 75 not the place'to discus whether infraTed

T itrasonic remote control i

for this or that purpose: this article describes

a very simple and Inexpensive ultrasonic
3

addition, it will operate for quite @ n
an ordinary 9V battery as the current consumption

Ni.Na=2/3
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between two red ones.
be replaced by the 4049 which
ent and whi i

triangle in
The CMOS 4050 can
has the same pin arrangem
<ix inverting drivers:
diodes to change SO that
Gark, but ‘when 2 pall is pocketed’
LED lights up-
o of rules for the games described
earlier are not the end. There are other possibi\ities.
“plack’ in snooker
pocketed.
Another yariation consists of, prior to “hitting a ball’,
which colour it is going t0 be. No doubt it
will be possible to think up further yariations, once
i ibilities have become familiar.

is very low. This can be useful where it is necessary
10 isolate the Femotely controlled equipment from
the mains.

The recommended transducers for the circuit are
the SE 048-25T/R (25 kHz) or the SE 04B-40T/R
(40 kHz) from Toko. If other transducers are
employed, it may be Swecessary to modify the input
stage to the field effect transistor T1. This transistor

s linear amplifiers and provide a certain amount of
the ultrasonic signal: Penultimately, the
SMO¢ i

used, via a transistor, 10 activate a relay of solenoid
switch a piece of equipment on
(or close) 3 lock etc.

often be obtained as
onail order firms and: considering
it is hardly worth constructing oneé

‘surplus’ from
their low cost,
at home.

4069
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constant pulse o (D

width oscillator

Switching oscillators on and off can sometimes give
rise to problems due to the fact that the first or last
or both) pulses can vary in width from maximum
down to almost non-existent. 10 most cases, it is

stems from the fact that the oscillator switch off I A
time is invariably not svnchmn'\sed with oscillator
outp N1.N4=IC1=4003

ut.
Figure 1B shows the usual simple gate oscillator
that is often found in digital cireuits, probably
chosen for its simplicity and economy as much as
anything. However, it ‘does suffer from the problems
mentioned above as can he seen from the waveform
illustration in figure 2(B).The variation in_pulse
s

width i readily apparent. The last pulse in the

“se0 text

15481

lator is coupled to an RS flipflop. Diode D1 pre- those following. This is illustrated in figure HOR
vents capacitor C1 from “charging during the time The sacrifice of two extra gates may well be worth
that the oscillator is switched off. This ensures that the Benifits that this constant pulse width oscillator
the first pulse at the output has the same width as can provide.

2
Do

»
»e

815482 L]

Circuits that produce some sort of noise appear 10
with many readers. A possible
reason for this is that correct circuit operation is
Verified audibly and without “the need for test eauip-
Tment, in other words, the ircuit does something in

5 A a physical sense. ;

Sll'\ ‘e ‘C s“.en This particular siren is very simple and easy tocon
struct since it is built around single IC, the LM 389
from National Semiconductors. This IC contains
an audio power amplifier, milar to the LM 386,



pulse generator
with variable
duty-cycle

A single 4093 CMOS IC s eminently suitable for
A alcting a simple pulse generatery The IC con-

tains four Schmitt-triggers. By adding @ resistor, two
diodes, a capacitor and a patemiometer, one of the

or later on either the positive
edge of the signal depending on the direction in

N

1c1
@
02
1N4148 ®
N1 =1/41C1 = 4093 o0z 1
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together with three uncommitted NPN tran-
istors.

The two transistors T1 and T2 form the basis of an
astable multivibrator with a frequency variable
petween 1 and 7 Hz. The preset P1 is used to adjust
this. The amplifier is also configured as @ square
\wave oscillator and its output_drives_the loud-

speaker at frequencies variable between 250 Hz and

<iren like sound. The frequency
of the audible tone is adjusted by the preset B2

~n

o502 2

which P1 was rotated. This effectively means that
the pulse width varies:

As far as R1is B cerned, this acts as @ protective
measure in case P1 is turned fully clockwise
(minimum resistance). This means that the duty-
cycle is not 100% variable, but. after all, @
o...98% range should be perfect!y. acceptable!

The frequency. of the oscillator is dependent on the
value of capacitor C1, since the sum of the RC time-
constants_is the same for i
several different frequencies aré required, @ multi-
way switch with @ corresponding number ‘of capaci-
Tore may be included t replace C1 (see figure 2).
This enables the pulse duration 1 i
stages.

Using the control input (A) the entire unit c2n be
incorporated in 2 Jogic circuit. If the input voltage
is logic zero, the output will be logic one; if,
however, the input level is logic one, the oscillator
. If the ‘control input is not
required, this may be omitted by either linking the
input to the junction of R1/C1 or 10 the positive
Tail of the power supPlY (logic one).

Although the edge of the output pulse i fairly
steep already, it can be further improved by con-
necting one Of the other gates in me 1C
to the output. The second gate will then act as an
inverter. L}



diﬁerential switch
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There is virtually no doubt that interest in this

particular circuit will increase as the price of elec-

Sricity —and of energy in genel

rise. The differential switch is able t© ‘measure the

difference in ‘temperature between two points and,

depending on the temperature difference, it will
. The relay can then be

It can be used in combination with solar heating
panels or solar collectors and it can also be used
%o control the pumP in cen’

pipe while the other is situated in the hot water
outlet pipe close t© the boiler. As 500! il
switches on, 3 temperature difference is created and
the pump also switches on-

The attractive feature of this design is the fact that
both the temperature difference and the hysteresis
of the unit can poth be set independemly, so that
they do not affect each other. Moreover, the
adjustments _are Virtually linear, therefore the
potentiometer attings can be refied on to give cON-
sistent results. A LED i i
circuit to give an indication of when the relay is
actually on-

The temperature sensors e LM 335s
(National Semiconduclor). This IC can be looked
upon as being 2 Zener diode whose voltage in-
creases by 10mV per oC. Therefore, at room
Somperature ~the Zoner oltage is equal 10!

connections, which make it possible t0 set the out-
put voltage (at20°C) to the value mentioned above.
In the same Wavy. undesirable differences between
the sensors can be corrected. 1t is also possible t0
disregard the adjustment input of one of the sensors

(by not connecting it) and to adjust the other

sensor to give the same characteristics as the first.

This can make construction and setting up con-

siderably simpler

The principle of operation is as follows: The vol-

tages from the two sensors are directly compared
1C2. When the temperaxure«and thus the

Theter P1 has not been tarned fully up, a higher
Tput voltage is required t© operate the comparator
O the relay will therefore be activated at a higher
mperature difference. There s a potential drop of
out 06V across diode

i
100 mV of this remains across PA (the actual voltage

with P1 at the lowest setting in order to activate
the relay-
Once the pump has been switched on by the relay.
the temperature of the sensor close to the boiler
will drop due to the circulation of the water. This
uld result in the cireuit switching itself off almost
o0 mediately. Obviously, this situation is undesirable
and for this reason po(emvometer P2 has been
the amount of hysteresis by a
maximum factor of S9C, With P2 set in the cenirs
position the circuit has a hysteresis Of, 2.5°C. This
reans that if P1 has been set 10, 53Y. 5°C, the relay
Tl be activated when the temperature difference
Teaches 5°C, but will not warn off until the differ-
ence in temperature is §°C —25°C=2 °C.
ED D2 should be a red one with an operating
e tage of sbout 1.3 V. The supply voltage for the
Sivcuit is not critical and can Qeviate by a few volts.

a maximum of 100

current rating of the relay should not exceed this

value.

The actual temperature at which the circuit operates
can be calculated from the voltage across 21 and
22,ifa thermometer iS not available.

v
fomA

s

2122-1M3%
103~ DUS,

Q172 - 805478
1c - LF 386, LF 357
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R. Behrens

remote control
potent'lom eter

This type of control makes it possible 10 regulate,
for instance, the intensity of a light source or the
volume of an a! etc. from 2 number of
locations. This function 1S fulfilled by the circuit
described here via two otentiometers which act
both as switch and regulator for direct current

sources.

What can it be used for? For example, when the
telephone ings, and one of these control devices
is situated close 1o the telephoneé, stereo equipment
can be turned down from that location, provided
the stereo system incorporates de-controlled ICs.
such as the TCA 730 o 40.

opm~couplers, to a light source and therefore act
as a dimmer control. No doubt inventive readers can
think of many more applications for the unit.

altered, an

setting of one of tt

potenlial difference between the inverting input and
the non-inverting input of the corresponding opamp,
caused by the integration networks

pecomes  sufficiently 1arge 1o make the
output of the opamp 99 high. These output signals

serve as control voltages for the electronic switches
e ANESH i R6

trolled by P1or P2is also passed on to the output

quickly turned up and then down- This may appear

slightly awkward at first, but it will not take long 10

get the hang of it-

\f the connecting Jeads to the circuit aré rather on

the long side, it will be necessary 10 include a 10
capacitor between the ‘hot’ ends ©f

potentiume(ers and ground.

Es1...ESA= 11 = 4068
B8 A3 - %iC2 = LM324, CA324
2./ D5 = 1N4148.

Y
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variable 2V. - - 60V
power supply

The L146 type integrated circuit from SGS-Ates is

pin compatible with and an improved version of the
well known 723 regulator |C. The major difference

an advantage. The maximum supply voltage that the
723 will handle is 40V, while the maximum input
yvoltage to the 1L146is80V.

With the aid of an external transistor o two it is
possible to construct & Lariable power supplY with
an output voltage that can be regulated between

between 10 mA and 1A,
tion the validity of specifying a current output of
10 mA for a power supply. Let us then emphasise
the fact that this figure refers 10 the current /imit

D4 = 1N4003

Parts list Capacitors:
= 2200 /100 V
10u/6 V tantalum

Resistors:
R1=22k

Semiconductors:

D1...D4,06 = 1N4003
DS = 1N4001

T1.T2= M) 3001, TIP 142
Ic1=L146

Miscellaneous:
50 V/1 A transformer

p3 =1k preset

value. Potentiometer P2 controls the actual output
voltage level within the range stated above. The
preset potentiometer P3 s used to set the maximum
output voltage of 60V when P2 is turned fully up
(high voltage end).

M50




The two series power transistors (connected in
para\\el) can be replaced by the equivalent TIP 142
instead of the Motorola MJ 3001 Darlingtons if
. Since these transistors aré liable to get
very hot, a substantial heatsink is required. It should
be noted that mica washers must be used when
mounting these transistors as their emitter is cON
nected to the casé.

Disagreeable smells coupled with impaired vision

|ong-penod timer

This monostable multivibrator can pe seen as 2
long-period alternative for timer circuits which
incorporate the well-known
to obtain on-off periods varying from 20 seconds

0 hours.
e esign is quite simple. 1t consists of a start/reset
rt, a “slow” oscillator and a series of flipflops.
b found, ready for use, in 1c1. For
o mternal oscillator of 1C1. only a further two
i )

puts. Rather curiously, Q10
P810" is constructed by the addition of T1and FF2:
The timer is set in motion by
(positive-going) of ‘the clockpulse to pin 3 of

The Q output (pin2) then becomes ‘0", and the

due to smoke

diodes D1 -

will be the result
Ot e resistors used are less ¢
The parts list. The above comme:
the smoothing capaciter o1 and the bridge rectifier

9 B4 since the voltage 3cro
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if the power rating
han those stated in

nt also applies 10

reach up to 78 volts. Because of the internal current

limiting of the L146, the power supply is short-

circuit proof.

L}

oscillator in |C1 starts. The Q outputs of 1C1 will

then become “high’ in turn

oscillator frequency which is adjustable between
2.5 and 25 seconds by rotating P1 Depending on
Land

which one of points A, B,
point X, a logic 1’
Toin4) of FF1 via RS af

period. This way, the fipflop is cleared, the Q

comes ‘1", and the

eco!
Ttimer’ will start up agan only

oscillator stOPs- The

after a new start

1.
B to the very large number of possibilities, there

is a formidable choice of periods t0 chose

rom.

When points A and X are connected, the time set
with P1 can be varied to range from 20 sec. 10 35

40sec.t07 min., and sO

< range becomes

on.
The period can be lculated exactly with the help

of asimple formula:
1)

=(M-045)x25'10‘

i which T is the time and M
factor. T i

for BX,
Ko, the dividing factor is

x (R2+P1),

the selected dividina
his factor is 2° for connection A- *
25 for C-X, and so ©

n. For connection
213 and, substituting this

value in the formula, the respectable period of

about 60 hours is obtained.

Fr1pF2- 1027 4013
Up=5..- 18V
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novel clock
control

I certain applications (¢ is often necessary to gener:
ate a series of clock pulses by using switches etc.

ligi has to be ad-
justed. More ‘often than not

to be set 10 roughly the correct time very quickly-
of the second button is
that

tons if they poth appear 0 perform what amounts
to the same function?

As a matter of fact, there is N0 real need to have
ibed here fulfils the
e, Everything now de-
long the button is depressed for. 1f

only one clock pulse will be generated. If, however:

1

it is depressed for longers &
30 Hz will appear at the output of
it works as follows.

f

since the ou ic zero, as is also true
pin 13 N4, the output of the circuit will be

constantly high (logic 1). If switch S1 is now de

pressed the monostable multivibrator (oneshot)
constructed around N1 and |

This means that the output of the
Jow (the first clock pulse) \f
&1 s still depressed after the time delay of the
ut of N1 will

output of the circuit:
If, on the other hand, S1 had been released before
period, Pin 13 of N4
have become logic zero the moment that N3
started tO oscillate again. As a result, the output
more.
The waveforms involved are shown in figure 2. The
in signal A represent the contact
bounce caused by switch S1. This contact bounce
is suppressed by the RC network R3and C2.

N

uB=5...15YV

Na=1C1 = 4093




novel
flashing light

this circuit
represents N more or less than a method of illumi-

As you may have already guessed,

nating a series of LEDs. The diagram shows five
LEDs, but this can be extended t0 @ maximum of
ten by connecting the reset line (shown connected
1o output B) t0 the next output, o' if ten LEDs are
by omitting the reset line altogether. of
course, for, each extra LED a corresponding output
stage consisting of a {ransistor and 2 resistor will

ly be useful, for example, in the
case of a model of 2 road obstruction where they
use those yellow warning flashers which light up one
after the other. The illustration at §P5 shows how
the LEDs can be made to light an temain lit in
sequence by simplY imcluding a diode between each

the base of T2 and the emitter of T3 and so on- This

\imple arrangement is auite adequate to produce

LEDs which light upina "to-and-fro’ fashion can be
obtained by connecting the pases of the transistors
1o the outputs of 1C2 in the following manner: The
cathode of the first diode is connected to the base
of T1 and the anode is connected to pin 3 of the
4017. Two diodes are connected to the base of 12,
one goes to pin 2 i

T3 s connected 0 pins 4 and 5, T4 is connecte
to pins 7 and 1, and finally T5 is connected 0
pin 10.
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By altering the pin numbering 2 totally ‘random’
display sequence can be obtained. Remember that
if more outputs are to be used the reset connection
must be moved to the next, unused output.
The effects can also be combined: all sorts of
‘weird and wonderful’ sequences can be obtained by
placing diodes between the outputs of 1C2 and the
transistor bases and between the base of one and the
he next.
As it is quite likely that this circuit will be con-
<ructed by model builders ‘who may have relatively
little electronic experience, 2 brief explanation of
how the circuit works may be advantageous.
Opamp 1C1 generates squarewave pulses bY continu-
ously charging and ischarging capacitor C1.
of potentiometer P1 s

creases and therefore the frequency of the oscillator
decreases _ this results in the LEDs being lit for

& ome on. Finally, when output five goes high the

counter is reset causing a new sequence 10 be started

(LED D1 lights up).

. R9 are responsible for limiting the
LEDs. D:

and series resistors of 4709, the current through
each LED is about g mA. By selecting 2 lower
value resistor the intensity of the LED would be
increased.

The power supplY voltage for the circuit can be
anywhere between 5 an 15 V. If the supply voltage
is greater than 8V, the well known 741 1C can be
used for the oscillator. However: this 1C does not
operate 100 well at lower voltages, SO either the
3130 or the 31401s recommended.
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'Hi-fi’ siren

e

one sort or another. However, the siren
described here 1S not pamcular\v suitable for that
application, but no Woubt inventive readers will find
a use for it! The Hifi siren simulates, as accurately
2 possible, @ passing police patrol car with its siren
going full blast.

What happens when 2 police car approaches? At
first the siren 1S only heard very faintly. The noise
increases gradua\ly until at the moment it passes the
observer the sound reaches maximum _intensity.
After this the noise decreases immediately while at
the same time the pitch gets lower due to the
‘Doppler effect’-

By examining the circuit diagram, we can se® how
this s accomplished electronically. The oscillators
constructed around gates N1

actual two-toneé siren. Initially, the base voltage of
!ranststorTA, and thus the emitter voltage of T6, is
approximately equal to the supplY voltage. There-
fore, no current passes. through the
When the start button, 51, is depressed, the Tlipflop
constructed around N3 and

the po(entlal across capacitor CA decreases slowly.
This causes the emitter voltage of T5 to fall also, s0
that the current through the speaker will start 0
build up. This current is in fact switched on and off
by T6 an

transistors T6 and T7 in the rythm of the double
(N1/N2), which in effect produces the required
sound.

TThe current, and therefore the noise, continues O
increase gradually due to the falling voltage across
ca. At a certain moment this voltage reaches the
negative trigger threshold of N4, so that the flipflop
is reset and the output of N4 goes high. At this
particular moment the yvoltage on the emitter of TS
is at a minimum and the noise level is ata maximum.
ut of N4 has now gone low, the fre-
quency of the oscillator constructed around N2 is
. thereby simulating the Doppler
stfoct. Capacitor C4 wil then slowly recharge up 10
the supply voltage lovel, leading o 2 gradual
lowering of the noise level.

The circuitry around transistors T2 and T3 ensures
that the noise level increases very slowly at first, but
it will then speed up- This makes the sound more

by ear’. To do this, the potentiometer is turned
fully clockwise, so that the wiper is at full supply
voltage level. The start button is then depressed and
the noise produced is listened to. The poten-

pushbutton depressed once more. This procedure
Pheuld be repeated until the siren <ounds as realistic

il
The printed circuit board for the Hifisiren is given
in figure 2. The current consumption of the circuit

This resistor can be reduced in value to 2 minimum
of 27 Qifa louder siren is required. In that case the
Ourrent consumption will increase considerably, of

n
course. When R14 has a value of 100 £, the total
current consumption at maximum noise level is
approximately 60 ‘WA (Up = 15 V), while at rest it
amounts to only a few mA.
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Parts list R10= 220k
R12,R15= 100k
Resistors: R13=100 aQ
pi=1M preset

R1=1M

R2,R3,RE,R1BRIGRIT= 10k

R4 = 4k7 Capacitors:
c1=1u18V

Semiconductors: Miscellaneous:
R6 =330k D4 =D
R7,RBRO,R11 =56k C2-68n MKM

s1 hbutton
LS = loudspeaker 8 /500 mw
L}

the microphone and the recording equipment-
Of course, the available microphone will do when
recording the roar of 3 lion. No single pre-amplifier

100 yards, due to the limits of the input sensitivity-

The circuit given here, however, 1S intended to

‘ow-noise record the nightingale, but definitely not to record

a pop singer who looks 28 i he is about to swallow

m icrophone his microphone- : :
Any transistor produces noise, but to combat this as
HrH effectively as possible, oise-free types from a good
pTE-am p||f|e|' e facturer should be e eted. On top of that
the circuit should make optimum use of the
Hi-fi enthusiasts aré often faced with the problem of transistor noise characteristic- It will be noticed
not being able to get near enough to the object they immediately that the circuit described here contains
want to record. The only <olution in such a case lies 5 parallel stages. The No*® generated by each S19%
in using a very sensitive, lownoise pre-amplifier €2 be added in the manner *t a vector power, that
combined with a good ‘Gynamic microphone. The g
pre-amplifiers in the Usual recording equipment are comp noise
normally not sensitive enough for the purpose, and slightly out of phase, the resultant figure will be
produce too much noise to ensure good ecording  stiahtly lower than that of each stage. Mathemat
quality. It is much better 0 build a separate low- {cally, this reduction can be expressed as VN 0
noise pre-amplifier, that can be inserted in between that in this case it 1S equal to V5, in other words,
Qightly less than 2.3 times. I terms of decibels it

can be said that the reduction in noise amounts 0

p.DeBra
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7 dB when compared with a single stage.
A further method of reducing noise is 1O limit the
1o a minimum. T i

gives excellent results in spite of the 1% distortion

S hich is unavoidable during recording.
Vit kind of results can therefore be expected from
itivity, 10 give an output

V, which is adequate for

radio stations.
of copper wire through 2

extended

range
milli-voltm eter

is no likelyhood of radio

omitted when there
interference.
This design gives an improvement in signal-to-noise
ratio of about 12 dB when compared with conven-
tional designs, i that
nightingale’s song from @ distance of 100 m-

With the aid of this preampnﬁer, the enthusiast can
make music_recordings of outside recordings ©
really i quality. The microphone and
recording equipment will naturally contribute
greatly to the actual quality achieved.
the preamplifier is dependent on the
Value of resistor R27, the gain can be altered by
different value for this resistor- However,
the collector voltage of transistor
atalevelof 7.5 V. Effectively,
o be altered.

a larger value for R26.
have a value of
10 k§2: and the value of R26 should be 680 k<.

that all resistors
types after having
1o eliminate the noise

jance ca

effect can be obtained by changind the val
G )

should be low-noise metal
gone through all this trouble
generated by the transistors.

is a multi-
it has its limits.

A multimeter, as the name implies,
purpose measuring tool: although
i ge for measuring AC in the

audio band is usually inadeguate, and the sensitivity,
Yad frequency response of the
-coi instrument

Lising MOS-FET input opamps
at all measurement ranges will amour



At the lowest measuring voltage of 15mV the
sensitivity 1S such that there is a full-scale deflection
on the 100 A meter-

The opamp serves both as measurement amplifier
and active rectifier. The level of amplification is
determined by the switched resistors R1 10 R6.
With the instrument set at a particular sensitivity
range, the value of a resistor can be determined

measuring ran of 160mV, 2 200 mV range is
expected to be needed, resistor R4 should be
hanged to a value of 2k.
Because the bridge rectifier diodes D1 t© D4 are
th back loop of the amplifier,
there is compensation for the threshold voltage of
the diodes, for which reason the mV scale responds
in a linear fashion.

P. van Velzen

flashing bottle

The reason for the puhlica(‘non of this article is, for
once, not the circuit, but the shape of the finished
product! In this instance the electronic involvement
P nsists: of « the vintage tlashing LED IC from
National Semiconductor (the LM 3909) and
associated components and as such is not very
spectacular. However, the way in which it has
ctually been used is @ refreshing change from the
usual.

The power source consists of 2 bottle containing
water and a few drops of ferric chloride (printed

plug and the components are mounted as shown in
the drawing. A loudspeaker adds to the effect. The
idea is not altogether new: but it may present an
entirely different approach to electronics for many
of our readers.
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D1...D4= IN914, IN4148

other measuring ranges are then set simultaneously

o orresponding to the tolerance of the resistors R1 10

<ed to extend or supplement o7

existing multimeter, the moving-coil part of the
multimeter should be used in
best power supply to use in
obtained from WO small 9

Jast quite @
very low.

long time as the

LM3909

the 100 pA range. The
that case is about 9 Vs
V dry cells which will

‘power consumption i
[l

A = carbon rod

B 2 Wator + feric chloride
 =zincrod

D=on

E-off
F = glass bottle



758 — eloktor july/august 1981

temperature alarm

Itaneous check of a maxi-
s. The, individual detectors
control unit by means O

When one of the detectors registers
high or low temperature, an alarm
ning of resistor R10 determines
i od when the registered
bove the preset temperature
ether it sounds when it falls below the

; required temperature.
] When R10 is incorporated between the positive
supply line and the butput of IC3, the alarm will

be triggered when the easured temperature €X'

i P1. In this situation the

detector starts 10 draw

This design allows a simu!
mum of four temperature:

| a pair of wires.
an abnormally
<ounds. The positio!

’ sound.
rises the resista
creases taking the
the non-inverting

1l
® werting input of 1C3 higher than
input (voltage-wise). This in turn
£ the opamp to go low-

causes the output ©

srs10-1

0 is placed between the output of
|C2 and ground, the reverse happens. In this in-
stance, o ‘temperature_drops the resistance
s taking the inverting input of 1C3
han the non-inverting input. Con-

ill go high
t of approximate]v 20 mA will flow
again causes transistor
trol unit o conduct and start

If resistor R1

T1 in the main con
the alarm oscillator, 1C2.

The oscillator generates 2 tone
which is then fed to the piezo-elect’|
This relatively high frequency was
resonant frequency of piezo

of about 4 kHz
ic buzzer (B2).
chosen to suit
elements and

the

pecause it is optimal in relation to the aural sensi-
tivity curv

As mentioned previously, the maximum number

ircuits that can be used is four. If any
luded the quiescent current would
the ‘alarm current’ and the design
would not function correctly. In retrospect, the
alarm current can not be increased as in that case
the output current of the opamp would be exceeded
— with detrimental results!
|f another form of alarm 1s required, 1C2 and its
associated components can be omitted and the
transistor can be | a relay of other

exceed that of

meter P1.
multi-turn  preset
can be obtained.
Applications for the design
alarm, the temperature 0T

leach one requiring 2 maximum and a minimum
detector) and 2 temperature regulator for central
heating installations.

include a simple fire
trol of two aquariums

A=CONTROLUNIT
5= pETECTOR |
- DetectoRz

«sgE TEXT

ars10-2



voltage r_egulators
in para||e|

of voltage regulators

are designed currents up to 1amp. 0

problem 1 that one regulator would
do all the work while the other would gently

tick-over.

All is not lost, however, as the circuit here shows.
1f two ammeters are available they can be con-
nected in the positions shown in the diagram. If

EPROM
light sequencer
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he result that

nt.
e decoupling capacitors must e mounted as close
e ohysically possible 1o the regulators, especially
C2and C3.

[z

The circuit described here 1S 87 eight channel light
sequencer. The informatiol for each channel (on
o off) is contained in 2
o in price every dav!) There are
cieps before the ‘program repeats
e

itself. It is possible 10 progral
"kt if you have access 0 an 'EPROM programming
device. Otherwise you can use an EPRO! which

e iready been programmed for a computer. This
will cause the eight lamps to turn on and off in the

it . Tri = TIC2060.

I



7460 — sloktor july/mgust 1981

of sequences. A test with the monitor

o the Junior Computer showed this O

strangest
program
work very well-
The lamps are

switched on or off at the ‘zero-
crossing’ point of the mains waveform in order to
avoid interference to TV or radio. The power
rating of the lamps should be 200 Watts, but this
can be increased t0 3 maximum of 800 Watts if
adequate heatsinks are used for the triacs.
seen in the circuit diagram, the unit is
by the clock generator formed
frequency_can be adjusted by means
of potentiometer 1 of the clock
generator drives a binary counter, 1C5, which counts
up from zero to 1023 in bi i
'@ are fed to the address nputs of the EPROM.
1C6. The contents of each address location are

fast TTL interface

TTL |Cs are asked to
rform a difficult (if not impossible) task. It is, of

logic family- But, on the other hand, why drive the
Govices to extremes when they are not likely to st
vive? More often than not the output of this type of
IC is overloaded, of they are used, mistakenly, 10
drive CMOS ICs directly. he

iso, the input impedance of
tially capacitive, which means that the slew rate of
the TTL output signal will suffer at high frequencies.
The upper _tracé in the phmograph shows the effect

in this instance). The
signal are still quite acceptable, as TTL outputs can
‘sink’ more current than they can “source’. However,
the output current will be reduced at the same rate
at which the voltage level increases i
posi(ivergoing edge to level off. As would be ex-
cted, CMOS 1Cs do not react favourably to this
type of signal. This is because cMOS ICs will not

sV

s
85250
o “

0 N

741504

therefore read out sequentially. A logic ‘1" on a data
output of the EPROM Will turn the corresponding
Jamp on via the associated driver transistor and
triac. When the output is logic zero, the lamp will
be extinguished.

The supply voltage for transistors T1 ... . T8is only
present for about 300 ps at the zero-crossing of the
mains voltage. This is accomplished by the circuitry
around N1. N3, T9 and T10. Thus if the base

The supply voltages for the remainder of the circuit
are provided by the voltage regulators IC1 . . 1C3:
WARNING: Mains voltages arb present throughout
The circuit — so BE CAREFUL!

K

switch until the input level
ately half the supply level, unless the manufacturer
has taken the appropriate “heasures to avoid this. As
a result, a delay of about 40 ns will be incurred and
the poor signal edge at the input is bound to lead t0
2 far optimum edge at the output.
In the case of the lower signal shown, an effort has
been made to improve the positive-going edge bY
including a pull-up resistor ‘between the TTL output
and the positive supplY Voltage. This resistor (220 [9))
will certainly improve the positive-going edge of the
signal, but at the expense "of the negative-going edge:
The ideal solution, therefore, is 1O incorporate a

going section of the waveform. S
shows that the
3¢ the full supply voltzge and the positive-going
edge reaches its peak very rapidly despite the
capacitive load.

Note: the oscilloscope in the photograph was set UP 25
follow:
vertical deflection
horizontal deflection —

2 V/div.

2100 ns/div (in other words, the
frequency of the signal on display
is 4 MHz!1). L}




elektor july/august 1981 — 7-61

stereo level
controls

In a normal prErampliﬁer, po(en(iumelers are used
for volume, balance and tone controls, but, because
they carry signal voltages. their connecting wires are
prone to_ noise pick-up. By using the Motorola
TCAB500 IC, @ miniature stereo control amplifier
can be constructed very easily, which does not
suffer from these defects, and thus gives reasonable
quality- The specifications of the circuit are shown
in the table.

From the circuit diagram it can be seen that only
passive components ave required external t© the IC
‘o complete the control system- 1C1 contains elec:
tronic attenuators, ea be con-
trolled by an external voltage. The required voltages
are provided bY potentiometers, which are con-
nected to @ stabilised voltage source. Because these
pnlen(iome{ers only pass dc, hey can be located at
some distance from the circuit without any prob-
lem, and screened leads are not required.

818V

L

“
]
g
€
&
u
z

°
3
3
z
8
<)

ﬂ

1c1
TCA5500

Table

Supply voltage (stabilised)

Supply current

\nput voltage

Output voltage

Input impedance

Output impedance

Sone control (100 Hzand 10 KH2)

Balance control

Volume control

Channel separation

Distortion (1 kHz and
700 mV output voltage)

Signal to noise ratio

(50 Hz to 16 KHz

810 18 Volts
Max. 30 mA

Typ 26 mV RMS
Max. 100 mV RMS
100 k2

1002

+14dB
_4010+308
_6810+12d8B
Min 48 dB

Typ01%.
Typ 70 d8

kHz,
12 dB amplification, tone control flat)

p1 and P2 control base and treble respectively: P3
4. the balance control, whose mid-point gives equal

amplification

in each channel.

P4 controls the

volume, and at its mid point the amplification is

18dB.

For optimum performance the input Jevel should be
v

around 25 M’

RMS. A higher level can be reduced

by using @ 100 kS stereo pot at the inputs. A lower
voltage can be increased by using an extra stage of

amplification-

The coupling capacitors on the inputs and outputs
can be dispensed with if they are already included

in the main or pre-ampliﬁer.
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~ optical indication
for the movement
detector

This circuit is intended as an extension 10 the
movement detector which was published in the

March 1981 issue of Eloktor, in the sense that it s
s a flashing mains lamp 0 the original circuit,
while keeping the remainder of the circuit isolated

3
: : g3
f 335 3

32w
S
=0
23
s
Fied
2o
==
£3
8¢
-
33
%o
23
3

KE
8=
e
a2
g5
S8
58

Crrent of approximately 20 mA flows through the
“ED. This current drops 10 virtually zero when the
TED is off. This means that the LED in the opto-

a 400 mW type- If a1 W type is used it may be Sl
necessary 10 include a 4k7 resistor across the

Hahing LED. By chanding the value of the zener
Giode, the flash rate can be altered. resistor R1 when transistor T1 turns off. The values

red.
T cluded so that either the original relay of the voltage divider network resistors R2 and R3
or the new flashing lamp_can pe selected. The ensure that the transistor will only be turned off for
opto-coupler is part of the zero-crossing detector 3 Very brief peri i
shown in figure 1¢, which is the actual control the mains waveform. This means that the triac can
Tmedium for the flashing ‘mains lamp. This particular only be fired during this short period, provided, of
section of the circuit has been used before and has  course. that the LED in the opiu-coupler is on at
proved to be very reliable. The thyristor will only the same time. Obviously, it is possible 10 drive any
pass the gate current to the triac from the mains via  other mains driven equipment if desired.
Load

1c o
J =l
0‘ O]
1 ’o
0)
wCs 2400 |
MCS 2400
(Monsanto)
top view

L}

= 1NSDOY 81521 ©
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ously. When a key is depressed, the output of 1C2
remains logic 2er0 until the counter reaches the
corresponding address for that particular keV- At
that moment, the high (1C1) input level is passed

on to the output of 1C2 so that the six latches

ia gates N2 and

L. Witkam
¥ (IC4 and 1CB) receivea clock pulse via g3
6 b|t ke board N3. The address of the depressed key will then
y appear on the output lines DO...D5. At the same
time, transistor T1 is turned on ‘making the output

d X ,
enco er ‘Jim’ S ey is released, the output of N1 will

remain high for the period of time taken for capaci-

This ke board encoder is consnuc(ed entirely from ;.
T v easily obtainable, CMOS e ot G2 pnchars (e vesistor R3.
oF the circuit consists of TO multiplexer/demulti- :T . °5°'23:0&H'eguenlcv a“thbev aried :w;gzx
plexer 1Cs (IC1 and \C2). The first of the 40155, ¢4 Tlha” ; flcz\’ :‘:I:'e';g{ ;u:t”;e"d:‘ef;i‘ne A
\C1, functions as the multiplexer, its input being - Thenvalte o e L it A
connected to the positive supplY voltage via resistor b E"p_e“"fe"" ¢ discharge time MUY 268
1. The demultiplexer i rormed by 1C2. Between that it is slightly 10nge?
Touts of IC1 and the Sght inputs of 12, Clock pulses. This s s that the ou
ranged in a matrix. There prevented from going
% a key connected between each poi when a key is hel
int Y. In other words, between X0 and YO, =
PO e X0 and Y1, and 5001 UP 1O X7 and Y7 reliably when the keyboard o
et ol inputs (A, B and Cl of o o we e inliing oot
comneciv the oscillator co“s‘mmg,“;gg“g{:f;; D amended to include 3 2 nostable multivibrator
that it counts Sontinuously from 0 t0 63. This after the output of N1, thereby shortenind the ‘
means that the entire matrix is scanned continu- Iength of the strobe DUISE' “

is therefore re-

N1...N4 = 1C6 = 4093
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forget-me-not -
transmitter

fed up with losing things, of putting
i |l about them?

Are you
valuables down and forgetting 2
Now you can relax, thanks to the v
to be described here. The small receiver in the next
article is carried around in 3 pocket. The item, oF
tems, (such as baggage. handbags, wallets etc.) con:
tain an even smaller transmitter. An alarm is set off

rece‘ver b med off. As soon the receiver
6.9V

ou and your Pos”
cceods a certain range: This informs you
d or forgotten the article

able compromise the frequency Was chosen to be
42MHz, which is between shortwave and VHF
television.
Although the circuit is capable of working with a
supply voltage aslowas 1 Vv, itis recommended that
the supply be between {69V Undoubted!y,
the best choice would be one 0" two small NIC )

cells.

2Wdgn.1...2mm enamelled copper Wire
2 etched on copper clad board.

receiver is @ TRF design and
could hardly be <impler. 1t consists of a (cascode)
RE amplifier, 2 diode detector, a Schmitt trigger
and an astable multivibrator- The sound itself is

oduced by a piezo-electre
P nce). Provided the receiver " within range of

the transmitter, the outs

The ‘forget-me- not’

trigger will be low and the as!




| be no voltage out of the diode
detector and the Schmitt trigger will switch its out
put polarity thereby enabling the alarm oscillator.

e transmitter and receiver alignment procedure is

1. Connect 3 DC voltmeter between the inverting

Input () of the ‘Schmitt trigger and ground.

2. Tune the transmitter for a maximum reading on
the meter. Initially, the distance between the

transmitter and the receiver will have to be fairly

small.

3. The trimmer capacitors in the receiver can now
be adjusted for a maximum reading on the meter.

In order to achieve correct alignment, it is import-

ant that the distance between the transmitter and

the receiver at this stage is not to© small, 5o as 0

o

some pumidifier

A ‘mist propagation unit’ maintains plant cuttings
and newly sown seeds in @ T ist environment unti!
rooting is effected or the seeds have germmated,
Generally, the eauipment consists of a spray head
which is supplied with water via @ solenoid valve
which is in turn controlled by a relay. Now we come
‘o the electronics. The rolay is activated by an
et

device become moist, the relay is deactivated and
the water valve closes. As soon as the electrodes dry
ut the solenoid is again opened.

In the glasshouse situation it iS the electric leaf that
causes Most of the problems in the traditional unit.
s become coated with carbonates as
nsulation) and

water, et which respond:
requirements of the
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4. The above procedur® should be repeated t0
ensure that optimum alignment is obtained. This
is necessary because the transmitter output is
frequenc\rdependent (due to the loop antenna),
while the frequency of oscillation is (almost) fixed.

directional effects. These effects can also be caused

by (large) conductive objects in the vicinity of the

apparatus acting as reflectors.

As a final remark, it should be stated that the

absence of good receiver Selectivity and/or coding

system, limits the number of devices per square
L]

desirable.

N itudy of plant life will roveal that water is lost
hainly through the leaf pOre ‘which open and close
T relation to the amount of sunlight that falls on
the leaf. Although temperaturt, humidity and plant
Gize also affect water 105 ~unlight is the controlling

factor.
The circuit described here utilises a low frequency
light—cuntrolled oscillator (Ic1) to provide train of
pulses ‘corresponding to the amount of ambient
light. The pulse train is then divided by 10 (1C2) in
order to give an accumulative delay before being fe

i ...9) divider (1C3). Although
newly taken cuttings,
higher positions will give successively drier régimes
1o be used according to the maturity of the plants.
The régime switch (81) also allows for the excessive
influence of other parameters such as temperature.
The output from the régime switch is fed t© a
reslsitor/capac'llov configuration (R5and C4), which
provides 2 delayed reset pulse for IC3, and to
transistor T1 which in turn triggers the triac Tr1. As
the driven output power is not likely to exceed
10 watts the triac does not require @ heatsink.
The values of the components given have been




automati

N
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giving a 10 &
cycle. If
“trickle’

calculated for @ mist control unit
cond spray of each (variable)
the device is t0
or ‘drip’
selected and the values
llow for the time requir
pipes etc. The actual
water pressure and the capacity
bearing in mind that tomato plant
1o a litre while 2 cactus co!
o a few drops in any one day. In the diagram
coil of the solenoid valve is represented by L1,
F suppression choke. T
Should be able to Pass the

M.A. Prins

c solderin
iron switc

quite easy to forget © turn
off the soldering iron. If you then go out of the
house with other things on your mind, it is just

» to find a heap of smoking rubble.
y upsetting, especially when
asily be avoided. The

We all know that it 15

be extreme’
this sort of calamity can &

N4 =1C2 4093

*see text

required amount of current.

Since the i
it is essential that the shaft of

the on/off switch and the so|

ircuit is connected dir

rcuit board sho!

should be
on the base of the unit.

The circuit lends itself to t
of pot plants in th
useful in the holiday season,
over electro
suitable régimes

he ex|
an

s can be selected.

results are not ust

can expect is @

here will iron the

e fort of making it in a very sh

She circuit operates as follo

divided by 21> which generd
ut

soldering iron
IC1 re-starts the 15
Although the prototype cir
torily, it is just possible that
supply line will cause the e
In this case the relay must
positively_switch it off. Thi

ge this,

the relay voltage, bY
regulator. The supply
kept between 3 an

the régime switch,
lenoid valve be correctly

ith the LDR mounted in
in. The connecting leads
aterproof connector

e home, W

de saturation systems

ually so dramati
bigger electrici
problem out
ws. IC
ites a time interval of
At the end of this time
hes and a buzzer sounds.

minute period.

ray to pull itself back in-
have an extra contact, t0

be done using tWo
1 be pressed si

ectly to the mains,

uld be fitted in @

perlmenta\ watering
hich is particularly
d has the advantage
in that drier, more

L]

but the least you
ity bill. The circuit
and will repay the
jort time.
1 is an oscillator

Unless S1 is
the circuit switches
 off. I S1is pressed,
cuit behaved satisfac-
t ‘spikes’ on the mains

s then requires 3 third

itch on.
separate push
multaneously.

contact at sw!

voltage must,

d 18 volts.




R.Storn

constant current
adapter

an entire constant current source for each appli-
cation. It is sufficient to have an adapter that can
be connected to an existing power supplY whenever
a constant current source is required.

The proposed circuit has another useful application:
the asymmemc-(o-svmmeuic power supply con-
verter at the front end of the constant current
adapter can be used ceparately to power an ampli-
fier or similar circuit.

Most amateur constructors own 2 mains power
supply with a variable output voltage of up 0 30V

1 = asymetric to-symetric voltage converter
3 = vottage-controlled current source
3 = current range switc

1c1,c2=741

T173=8D139

72,74 =8D 140

slektor july/august 1981 — 7-67

and a current output of around 200 mA (or greater).
This supply can then be used to power the constant
current adapter-
The asymmetnc-twsymmeuic converter consisting
of IC1 and transistors T1 and T2 provides an
effective output voltage
capacitors C2 and €3, This symmetrical supply can
be used separately provided the required output
Gurrent is no greater than about 50 MA.
Let us now examine the constant current adapter
jtself in greater detail. The asvmmetric—mvsymme(rlc
voltage converter is required t0 power the oper-
ational amplifier \C2. This opamp is used as the
current source and is controlled bY the polermal
divider consisting of po(emiome(er P1 and resistors
R3 and R4 Potentiometer P1 can be adjusted 0
give an output voltage of between 1.6 RN
A constant current will flow through load resistor
RL. which is dependent on the voltage setting of
P1 and on the range selected by switch S1 The
aircuit is such that. regardless of the actual range,
the current through RL is determined bY the
satting of P, Transistors 73 and T4 simply form
a buffer stage.
The output current of the adapter can be calculated
from the formula:

e
! = Rioor R11 Zor R13

potentiometer P1 should be provided with a scale
B4 to 10 so that it is ‘aasier to control the
desired current. Depending o7 the setting of the
Cards aviliohis [ iihejcunent an then be deduced
with the aid of the mult

x Up1
or R1

e tially so that an output current of
obtained when S1 is in position ‘1" and P1 s set at
minimum output.

)18
5072
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from an idea by D. Hul

Many enthusiasts who would like to possess @ video
terminal for their (Junior) computer are deterred
from constructing one due to the relatively high
price of ASCI! ceyboards, For this resson we

H m ‘e present a design for one of the cheapest alternatives
s' p for such a keyboard. With the aid of this circuit an

8-bit data output and a Kkey-strobe can be obtained
| keyboard i

y.

The desired 8-bit information is set uP on switches
s1...58 1o give the correct configuration for the
particular ASCII code. For example, t©© obtain the
letter ‘A’ On 3 hexadecimal keyboard, button ‘4" is
first depressed followed by button ‘1%, in other
words the hexadecimal code ‘41", This sets up the
ASCII code 01000001 To obtain this code on the
simple ASCI keyboard, switches S1 and S7 should
be placed in the ‘1 position, and the rest of the
switches (S2. - .56 and S8) in position ‘g'. Then,
pushbutton S9 is depressed. The key-strobe thus

d

5.2V

genera(ed is a comman for the computer to
7bits "read in’ the information (data).

Ascil The circuit consisting of gates N1 and N2 and

ki aw resistors R1 and R2 is @ bistable multivibrator

(flipflop). The outeut signal from the flipflop

(parity)

oy

=
(Terromt)

81501

be aided by electronics, however, and the simple
circuit shown here will produce an audible indica-
tion when the plant re uires topping UP-

The two electrodes and in the illustration)
are placed in the pot and form the ‘hydro switch’.
When water COVers the ends of these probes the

h d ‘ output of the 1 KkHz oscillator (N1) will be fed t©
y I’O-a al'm point (C) in the circuit diagram. The AC signal

|t is well known that plant growers with a large N4 to be taken low. Since this gate forms the

“collection’ have to work very hard in order 10 pro- basis of another oscillator, a low level on this input
duce successful results. The watering of plants is will prevent it from doing its job. When the water
only one job that has to be done and can become level drops lower than the end of the probe

time consuming if large numbers of plants are pin 13 will be pulled high by RQ. The N4 oscillator
involved. The same is not true of the ‘domestic will now produce an output to the buzzer indicating
plant where on many occasions it may pe forgotten that the plant requires water- The buzzer tone can
and allowed 10 run dry. The watering of plants can be varied by adjustment of the 500 k preset.
A third electrode is also placed \a@lhe pot but

v

ending at a higher Tevel than ®or©.in fact it
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9V/05mA
®

OSCILLATOR = 1 kHz

should just reach the maximum water level point.  The electrodes can be made from lengths of copper
This should give you @ clue to its purpose. Switch wire of etched as tracks on a strP of printed circuit
S1 must be pressed while watering the plant. When board. As the current through them will be AC,
the w Jevel in th pot reaches the end of elec corrosion will be reduced and they should have 3

e
trode LED D5 will light thus giving @ precise fairly long life.

Visual dication that the plant has sufficient water, s supply voltage 18 2% critical and may be
¥ “economise on current consumption the LED anywhere between 5 t© 15 volts. However, if it 18
T L only remain it for ST ten seconds after S1 Sgnificantly less than the suggested Qvolts, the
fe released. This time can e increased if required Sopss section of electrode will need to be fairly
by raising the value of c8. arge to allow for the volt2g® Jrop across D1 - -0

ference 'spikes’ on the power supply lines. Most

digital _circuits (and microprocessor systems_in

partlcular) have to be reset for a certain period after

the supply voltage is initially switched on. In this
active i

il remain logic. zero_ {00 30 ms after the
H supply is switched on. At the end of this duration
automat‘c feset T pply will be fully on.

e “automatic reset’ works 2 follows, The section
of circuit around transistors T1 and T2 ensures that
o oltage across capacitor G temains 0V until
the supply voltage reaches & lovel of 45 V. As 5000
e o ipply voltage reaches this Value, the transis:

v

This circuit is gesigned to generate 2 reset pulse
whenever the supply voltage is switched on and, in
addition, whenever there s any substantial inter-

)

most definitely be low for about 30 ms after switch-
on until the supply voltage level has attained its
correct value (+4.75 V for TTL).

As a side-line, the circuit also allows for a reset
pulse to be genera(ed it ever the supply voltage
should drop below 4.5V for any reason. In certain
tomputer_applications this could well be vital, as

useful, as the computer operator then
that the program will always be started from ‘square
one’.
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NiNz= 101 = B 74LS08

75

LED voltage monitor

sVa0%

A stable power supply is absolutely essential for the
correct operation of Y mputers and TTL circuits. A
voltage fluctuation of 10% is certainly not tolerable,
therefore it is prudent to keep a regular check on
the supply voltage level.

Because of their lack of resolution and accuracy. it
s inadvisable to use 'analogue _panel meters ©
monitor the power supply voltage Besides this. @
fluttering pointer is hardly the best choice for @

oil
frorning device. The LED " Jtage monitor solves al

ows a characteristic form of
Ise that is gener-

The photogra
interference spike and the reset pU!
ated from it.

Finally, it should be noted that the Schmitt trigger
need not necessarily be constructed from two
. In fact, any type of
Sehmitt trigger Will perform adequately here, such

ph sh

these problems.

The voltage monitor is set up S0 that only the range
petween 4.5V and 55V IS covered. The device
used, the LM 3914, is very similar to the one used as.
an ‘audio |evel meter’ elsewhere in this issue (the
LM 3915). There is a slight difference between the
two however: The LM 3915 has a \ogarithmic
scale whereas the LM 3914 has a linear scale. The
|atter device contains a row of 10 identical 1kQ
resistors.

The two reference Jevels, RLO and RHI, of the
potential divider network p1,P2and R4 ...R6,are
set to 451/3 15V and 541/3=18V respect-
131 is brought into the calculation as the
input voltage is als0 divided by three bY resistors
R1...R3. The table shows which LEDs will light
for the corresponding input voltage once the circuit
has been set up correctly.

For a clear warning indication it is pest to use red
LEDs for D1 and D10 and green ones for the rest. It
may also be useful to use 3 different colour (orange)
for D5 and D6 as an indication of the nominal
voltage level.

Table

The power supply for the circuit can be taken from
the voltage to be monitored as the current require-
i i D11 is included to

To calibrate the circuit it must be connected to an

adjustable regulated power supply i

age is then adjusted At a reading of 541V is

obtained on a digital yoltmeter. Potentiometer P1
)9 an

. As the internal resistors have
a slight effect on the circuit itis advisable 10 repeat
the calibration procedure 0 obtain the optimum
accuracy. To ensuré <atisfactory performance of
2o LED voltage monitor, 2\l resistors must have @
tolerance of 5%. L




word recogniser
and delayed
trigger

Many oscilloscopes are not particularly suitable for
Gisplaying digital signals. A simple and regularly
repeating pattern is easy enough t0 display, but
signal patterns with a very low repetition frequency
of 50 Hz or less can prove to be very difficult to
examine. This circuit rectifies this problem in two
ways. Given a normal trigger input, an inexpensive
oscilloscope can be provided with features usually
only foundon the dearer typeswith a dual timebase:
This extension circuit is useful for both analogue
and digital signals. The second part of the circuit is
an 8 bit word recogniser, which can be extended if
required. This can be used to determine the trigger
point of the oscilloscope from eight different digital
input signals.

The word recogniser is an independent item in this
design and can also be Used as an extension to the
trigger capabilities of the logic analyzer which has

been described in recent issues of Elektor. It

consists of two

sloktor july/sugust 1981 —7-71

four bit binary comparators, 1C1

o 1C2. In other words, it is possible to compare

two 8 bit words.

_ |f both words are the same, the

"2 & output, pin 6 of 102, becorss high.
The inputs to the word Tecogniser are buffered bY
74L

241, IC4. Each buffer requires an

input current of only 100 pA, s0 any digital circuit
be

with a 5

pply, eve

connected directly to it. Itis also possible 1o extend

and 4 of Ic1.
buffers will also
The timebase
monostable mu!

Crausly, the number of input

have to be increased-
Welay circuitry consists of two
lay e MMV and MMV2. The
imatel

actual time delay is adjustable over
the same range as 3
a true second timebase.

pp
) ormal oscilloscope and is:
\f required,

potentiometers P1 and P2 can be replaced by multi-

used).
Yo analoguetrigger input is particularly_useful
when used with oscilloscopes which only have an

automatic trigge

er capability- The addition of the
makes it possible to display portions

of the analogue signal which require detailed and

more accurate €
the case. A coul

examine the am!

xamination than would otherwise be
ple of examples would be the top of

o inewave signal or the edge of a squarewave t©

ount of ‘jitter’ oF “pounce’ etc.
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humidity sensor

the enormous_response {0 the
" umidity sensor in April 1981
B ue of Elektor, our designers docided to prepare @
Cdified circuit. This als0 allowed the
possibility of altering the power supply slightly s
el ger affect the

Voltage regulator 1. 4

combines a very high ‘specification and a low price.

Further, its lack of itivi

changes is excellent. TO obtain an output voltage of
5V, the 723 must be provided with a supply

Soltage that does not fall below 9 V-

The actual circuit i similar to that pub\ished in the

April 1981 issue, which also described its operation

and calibration- Just as 3 reminder, we shall include

a brief summary here. The Valvo humidity sensor

frequency Of
The output

the two oscillators should be the same.
of N3 being connected to the input of

N2, the two oscillators will spring into action at the

ith a rise in humidity, the capacitance
s, and the frequency of N1 and N2
jmplies that the output of N2 stays

“hi h'. longer than that of N4. The difference in time

C2 which converts it into an output
obtain i

 reliable reading the entre

circuit should be calibrated and adjusted in the

following mann
— Check the

er:
power supply (6.5 V). It can be

adjusted by altering R9/R10.
b

_ Replace_the

sensor

y a 118 pF capacitor, and

adjust C4 to obtain the minimum output voltage.

_ Connecta 1

59 pF capacitor instead of the sensor.

Obtain a full deflection (1 V) by adjusting P1-

— After moun’
capacitance due to

ting the

Mensor (watch_for_parallel
long cables!) C4 is wrned

until a known humidity is indicated correctly.
In case the reader does not possess capacitors with

unusual values,
adjusting
o4 & very high one). For the low

the circuit can also be cali-
to two extreme humidities

humidity C4 should be adjusted, for the high one

wrn P1. As

these two manipulations affect each

other, the entire Process should be repeated 2
number of times.

known humidities,

a reliable (bor-

ometer is required. In the April issue of
d i

was men-

pheric hum
B imost proportionally- The circuit which follows the
sensor is in reality @ capacitance—voltage converter.

can be connected, provided that its input impedance
‘M. 1f desired, an analogue ‘moving-
coil meter 50 A, 1K) can e installed, and must
then be connected up in series with @ 19.6 K resistor

N3, N4 and c2. h
at the common point of P1 and R4 0 earth. This

of
the circuit. When ca!

..C6 an i
calibrate librated correctly, the

=30V 2mA
®

c1
HEF 40018
et =t

D1-BA221/1IN414S




oscillato|r. o

voltage supplies

Resistors:

R1,R2 =470 k2%
3 =150 2

Ra4a,Rab =16k 2%

R5 =10k 2%

R6 =820k 2%

R9 =689
R10=1k
P1 =10k preset

Capacitors:

cac3=47pP
Ca=3...40p trimmer
C5=68p
c6=22pp100
c7=220n

c8 = 104/16 V tantalum
co=100p

clo=10n

Semiconductors:
\C1,1C2 = HEF 40018
1c3=723

D1 = BA 221 (1N4148)

be modified in such away that the resistance of the
parallel circuit is 19.6 K.
It is possible t0 extend the humidity sensor by the
bar-graph, als0 described in this issue, which makes
it possible to obtain @ Jisual display of the measured
humidity values.

L}

{mprove the frequency range. Furthermore, it helps
as an additional parallel coil for those crystals which
are not particularly suited for this application and
which do not feel like oscillating. Capacitor Clis
the series 'padding capacitor for the crystal. The

18 ift i

provided by the internal input and output capaci-
tances of the FET. The output signal is buffered by
transistor T2.

In the laboratory, this circuit was tested with the
following range of crystals: 100 kHz, 1 MHz, 4 MHz,
6 MHz, 8 MHZ and 10MHz. The circuit can be used
on a variety of applications due to its low supplY
voltage requirements sV minimum).

15.10V

C1 = Humidity sensor (Doram)
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6 to 12 volt
converter

ber of VW Beetles and
Mo which still operate Of * 6V

converter of the type described here. This simple
converter provides an output of around 700 mA and
is relatively inexpensive t0 construct.

Fhese two characteristics = Simple and cheap — arise
from the concept of the circuit which contains two
integrated audio power amplifiers and does not
require @ transformer i
functions s an astable power multivibrator. The
frequency Of oscillation is determined by the value
of capacitor C3and is approximately 4 kHz with no
load and maximally 6 kHz when a load is applied.
The output signal of a second amplifier, 1C2, is
identical to that of the first, albeit 180 degrees out
of phase.

When the output voltage of 1C1 is low, capacitor ca
charges up via diode D1 to almost full supply volt-
age (reduced slighty by the potential drop across
D1). When the outout 'of the AMV

positive, the output voltage is added to that across
CA so that diode D1 bl i
charges Via diode D2 to 3 level which is almost
double that of the original input voltage. Because of
the opposite phase control of 1C2, the negative
electrode of C5 is until then held low via the output

u
voltage across C5 to be  ereased. Capacitor G5 then
passes its potential on 10 the output capacitor C6

— TDA 2002/TDA 2003
D3 = 1N5401/1N4001

via diode D3

In theory, therefore, the final effect of the circuit
is to treble the input voltage, but in practice c6
will only attain a somewhat lower voltage, which
depends on the Joad, Measurements taken revealed
ot a 6 V lead-acid battery \ith a nominal voltage
of 72V, produced an output voltage of 18 V with
no load connected, but with a load of 750 mA this

Al

values are undoubtedly quite sufficient to power a
standard mono car radio. Measurements with several
similar receivers of different makes have shown that

themn consumed more than 500 mA and
at average volume 2 Value of 300MA was rarely

connected to the two transistors reduced the ripple
of the output voltage to less than 50 mV
load conditions. During practical trials no effect
of the oscillating frequency of the converter on the
quality of radio reception was noticed.

The printed circuit board for the converter is shown
. Due to its small size, construction of the
circuit should not pose any problems. Both IC

and thermal overload, sO that the worst need not be
feared if the unit is subjected tO overload or over-

eating.
Either the TDA 2002 or the TSA 2003 can be used
for the amplifiers. The TDA2003 has the edge on

the 2002 due to 2 few improved characteristics. The
same holds true for i

the diodes; the 3 A diodes

8D 136/138/140
== 12v

®
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Parts list (1N5401) are best suited DEGRID less voltage is
5 . dropped across them. When 1N4001 types are used,
““'s“’:é & loss in output voltage of 0.5V to 1V should be

expected.
If the values of capacitors c4, €5 and C6 are in-
creased 10 200 pF, the maximum output current is

Ca,c5 = 1000 w16 V trodes of the two C6s. Transistor T1 can then be
6 = 1000 /25 V one of the following types; BD 236, BD238,
c8=220u/16V BD 204, BD 288 or BD438. The maximum current

that can be obtained by connecting tWo converters
in parallel is nearly doubled to about 1.3 A, there-
D 136/138/140 fore stereo or cassette radios can be installed in 6 V.

T2 C 5478 i al
D1,02,03 = 1N5401/1N4001 cars quite easily-

Da'= 15 /400 mW zener diode
\C1,1C2 = TDA 2002/TDA 2003

Semiconductors:
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Vo6V
converter

Af(ev having described I
n be installed \n a vehic\e ith a6V system wit
2

dfroma12 yolt system- The
ication fm this type of convenev
s when portable R assette recorders are i 0 be use
Many of these require 2 suppvv voltage of

een olts.

The simp\esl snd most ubvnous solution is 10 use an
integrated voltage regula Apart from utilising
6 volt types such a 806 it is also possible 10

touch-sensitive
channel °
multiplexer

Amongst the ‘gadgets which seem to be most
popular with amateur eleclronics enthusiasts, there
is one class which appears to stand O
rest: ‘touch-sensitive controls. These can be found
amongst the most simple pasic equ! ipment up to the
most complex piece of apparatus- Nothing seems 10
be beyond the realms of !ouch-sensitive control.
This pamcu\av appl\catlon is for
olta FM receiver and is ac
complished bY mull\plex\ng 16 analogue channels
pendlng on the actual
he input, one of sixteen
output channels wnl\ be select
The circuit is divided into two , sections; the touch-

n sed in conjunction with two other

Srive circuits which 150 appear in thls issue, Namely,
in| ¢ channel selector

channel select

However, it shuu\d also be noted that the operation

2805 or LM 309) and boost its
Todluding two_diodes the

mmon lead 3 Y hiown: in sthe cireult diagram.

use a 5 volt versvon (

Depending the type of diodes used lh\s will
produce 3 output voltage between 6V and 65 V-
The maximum output  C rrent (he types

1A.Itis important t0 ensure that the
eans of 2

mentioned is
regulator is sufi\memly cooled bY
suitable heats!

Combined radlo/casselte players. vew often require
a slightly higher oltage of 75 V. n this instance,
either the 7808 ca n be used, or the 7805 with four
diodes in series wnh the common lead-

12V 6VNA

of this particular section is onlY. described O

here. In the fo following articles it simply refers to (hls

one and indicates the pom % (A, B, C and D) which
ccordit i

(pin 1) of ¢ th Itiplexer, lCZ This IC is @
CMOS mump\exer/demulnplexer chip-
Analogue signals als Wi oltage O f anything petween

OV and 12V can appli to each of these
sixteen inputs. in th\s pamcu\ar instance the yoltages
are derived from multi-turn pote ntiometers
p1...P16. The ou(put signal from 1C2 is available
Parts list
Resistors:
R1...R8
R9...R12
R13=100k
R14=120K
P1...P16=100Klin multi-turn preset potentiometers
Capacitors:

..ca=10p

6n
C22=100n

Semiconductors:
D4 =LED
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R/S types, which means that they are not affected
by brief interference spikes. This also makes the
circuit easier 10 operate. To select a particular
channel, the channel number must be known and
Slso how to convert that umber into binary by
using the touch buttons. As an example, let us
assume that channel 5 is t0 be selected. 1t is then
necessary 10 introduce the binary code 0101. (It
should be noted of course, that the touch buttons
should be kept clean). To obtain the code men-
tioned above, the following buttons would have t0
be operated: reset A, set B, reset C and set D where
set refers tO high level and reset refers 10 low level
logic. For this reason, it may be advantageous 10
mount the four ‘set’ buttons above the four ‘reset’
buttons.

This methods of ‘programming’ may appear rather
peculiar, but it is quite easy to get the hang of it
Furthermore, it has two advantages: you get to
learn the binary code and the circuit is very
economic in that only eight buttons and four
flipflops are required: What this means can be
observed by examining the article which refers to
the 16 input controller.
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pin5 of IC1 is taken low via N2 and transistor T
This is necessary t0 enable the counter. Conse-
quently, nothing happens until one of the two
touch buttons is actually touched:

du ‘ 1 n ut i the start of this article- This binary information \*

all p B heed by G2 into controy %jgnals for the 1% digit
B el s contt ;

channe‘ se‘ector O mally designed for televiop ot to give a digite!
i f ber. It cat i

o
Cegments. The display Tealf 1 also a specific tYPe,
o b e

The circuit described in this article is 2 different hamely, the AN 665! (Monsanto)- Sbviously, if

kind of solution o the 16 channel multiplexer
described in the previous article. 1tis not difficult to
i no

ed.
Finally, we need to know how to use the circuit. In
order to select 2 particular channel, one of other of
the two buttons are operated: This enables the clock
input of IC1, which Foeam receives clock pulses from
second. T i

% = N1 at a rate 0 a secon he binary output
TEDs a5 in the previost S e ok s of S0 e or decremented By
number is 1tV jcated_on @ Nine o play.  one at the same & pending on ‘which of the
This one- half digit display requires a specil

and-

type of decoder (the SN 20764)

Lot us now examine the circuit itself in greatet o the selected channels 28 indicated in sequence
by

detail. The clock oseillator formed by N1 an on the display iust \ong enough for them to be seen
Gesociated components provides a series of pulses  clearly (approximately S). As soon as th
for the binary counter Depending on thelogic  button is released the state of the counter is frozen’

\ovel at pin 10 of this device, it will be placed i and the S unt input is disabled: The following
either the ‘count up’ or ‘count ‘down’ mode- This  article will deal with the same sort of thind, but by
Togic level is derived ¢rom the touch-sensitive inputs  using @ itferent method again. Namely, a circuit ©©
\ia the R/S flipflop formed by N3 e ntrol the same multiplexers but this time with N0

a . Eacl
time that one of the other ‘touch button is activated, less than sixteen inputs!

y = Count Up.
2 = Count Down|

MPX.
4067)



16 input
channel selector

This is the third method of controlling the sixteen
channel multiplexer described in this issue- The first
described a binary method of control, while the
second described a way of using just two touch-
sensitive control inputs. Now, finally, we come t0
the third and most complex version.

This consists of @ ‘demultiplexer input drive with
sixteen buttons. In other words, one button for
each channel. It provides the easiest possible
method of channel selection for the operator. Itis
quite obvious that it operates. in the decimal system,
Wihich is the one that most of us poor humanoids
know best. Although it is slightly more complex
than the others, it requires less components. There-

s

Let us take a brief look at the basic principle
of the multiplexer. We have 2 total of 16 analogue
input_signals, any one ¢ which can be passed
on to the output, amplified, and used to control
o varicap tuner OF omething similar. In the
selection circuit described here, the same IC is used
as a demultiplexer.

This device is controlled by 2
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binary counter, Ic1

(4029), which, in turn, receives its clock pulses
from the astable multivibrator constructed around

N4 The frequency of oscillation 1 approximately
500 Hz. At each clock pulse, the binary code at the

OBCD outputs of the binary couniet, IC1, are also
o the inputs to the four input Tatch, C2. This

reeives its clock input fr

multivibrator constructed around gates N2 and N3.

When one of the sixteen toucl

h-sensitive inputs are

operated, the corresponding Gemultiplexer input is
Oflled to supply_common. AL some_moment in

time, depending on the count

‘from IC1, the signal

from this input of the Gomultiplexer is passed on t©
the common output pin, which at that moment also

becomes _logic zero. This

monostable multivibrator, which in turn enables the
b and the binary data at the input of the latch is

transferred to the output. At

this moment, there-

o e binary code corresponding 10 the channel

‘ohieh has been operated is fed

1o the output.

When the button is released this code is retained in
the latch as long as NO other buttons aré operated.
This means, obviously, that it can be used to control

the 16 channel multiplexer.

No display is shown in this article, but, of course,

there is no resson why U

he display circuitry

described in the dual input channel control article

can not be used.

12V
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o

ost office
letter scales

No doubt, everyone 1S familiar with the kind of
scales to be found on Post Office counters- A letter
or small parcel is placed on it and the weight and
the required postage can be read off.it. There 1810

reason Why this C:

K. Hense

. If the latter were not the
y would think of putting a letter on to

jhtit!
Let us first consider the electronic details. The quite

Figure 1. The circuit disgram of the scales. It comsists of
T intograted circuits and & ‘fow extra components-
LEDs D3 . . . DB indicate ‘the various weithts and postal
charges. The opto-coupler osists of LED D7 and the
LDR R3.

simple circuit is shown in figure 1. 1t consists of two
|Cs and a few other components. The 9 volt supply
stabilised by an integrated
For this reason. the regis-
tered tariffs are reasonably independent of changing
oltage supplies (2 falling battery voltage). Similar
to the mechanical version, the electronic scale will
indicate five different rates (see table) by means of
LEDs. The relevant LED will light up depending on
the weight of the letter placed on the scales. The
Do are activated by 0pames A1 - A4, whi
connected as comparators. PmemiometevsP1 3
are used 10 preset the “target’ voltage at the non-
i the comparators. The actual
s a measure of the weight of the
letter is fed to the inverting inputs via the light
dependent resistor (LDR), R3.
Depending on the amount of light radiated by the
yellow LED, D7, actually falling on the LDR, 2
‘ortain voltage Will appear at all four inverting
" When this voltage i

non-inverting input, the relative opamp output will
w. As the anodes of the LEDs are connected 0

Table
LED weight in . stage.
1stclass  2nd class
- less than 60 14p 11%p
03 60...100 20p 15%p
03,04 100. .. 150 26p 19p
D3, /.DB 1150200 320 28p
03...D6 over60 take to the Post Office

2

.
i
.

The tip of the
ballpoint pen controls the "amount of light that falls o the

LDR.

Figure 2. An exploded view of the scales.
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the positive aide of the power supply, the corre: Parts list
sponding LED wil light up.
S mechanical _construction of the scales (see Resistors:
figure 2) is reminiscent of the good old ‘canned R1 =86k
sircuits’ issue_(December 1980). In fact, the best Roim 100
Shing to use for this purpose is an old beer or soft ‘;i;k?““
drinks can. Actually, two are required. The lid of R e =320
the first one (with the ring-pull) is removed and B o4 = 250 k preset
Wecarded. The bottom of the second one is also
Ceraved (carefully) s this will be used as the lid for Capacitors
the first one later on, the remainder of this can can C1 = 10/10 V tantalum
also be thrown away- A hole that will just allow a C2=1u/16V tantalum
ballpoint pen 10 pass. through it is drilled in the
botiom of the undiscarded can (which is, in fact Semiconductors
used ups\derdownj. he ballpoint pen IS then D1 = 5V1/400 mW zener diode
attached to the base of the discarded can- Next, the D2 = green LED
printed circuit board i mounted in the can with D3...D6=red LED
sufficiently long bolts and spacers (see figures 2 and D7 = yellow LED
3). The exact location o the printed circuit board [0) = 7800

IC2 = LM 324, CA324

“hould be kept so that the ballpoint pen is POS-

itioned as shown in the illustration. Obviously, the
pen must be fixed into place before all the bolts are

It should now become clear how the LED (D7), the
LDR and the point of the pen combine to form the 3
opto-coupler. At this stage it is essential that the
LED and/or the LDR be positioned accurately. The
ballpoint pen is then cut to size so that it just
protrudes through the underside of the printed
Bireuit board. A piece of copper-clad board is then
cut to the required dimensions and glued into the
end of the ballpoint.

The next operation is to drill holes in the side of the
can to accommodate the LEDs, the switch (51) and
the holes whereby the preset potentiometers can be
adjusted. 1t 1S probably easiest to mount the LEDs
together on a small piece of Veroboard- Connec:
tions to the main board can then be made via a
length of ribbon cable, which, once soldered, can be
glued into place. The 9V battery can be stuck 1o
the side of the can with a piece of double-sided
sticky tape. Obviously, the positioning of the
potentiometer adjustment holes must be determined
Very accurately. Once ‘evorything has been packed in
and all the soldering completed, the scales are ready
for use.

The table shown above (or similar) should be
attached to the outside of the can next to the LEDS,
so that the amount of postage required for the
particular letter can be read off immediately-
D tters over 200 g may just as well be taken round
1o the Post Office, while anything under 60 g can be
sent at the normal rate. The scales are calibrated by
adjusting the four trimmer potentiometers with
known weights on the scales. LED D3 should light
up over 609, D4 over 10019, D5 over 150 gand D6
over 200 g.

Figure 3. The printed circuit board and component layout
for the scales. LED D7, the LDR and the wiring are
<oldered to the underside of the board. L}



mains LED

The very long life span of LEDs make them emi-
nently suitable for on/off indicators. However, their
se on mains yoltages has been restricted since @
low operating voltage prevents their direct con-
o ction with the mains pply in the manner of

a neon.
% ortunately, there is a Wey around this problem, the
AC resistance of a capacitor can be used 0 limit the
current. No power is lost inthe capacitor at all, since
the current passing through the capacitor and the
it are 90” out of phase with respect
was described in circul
r Circuits 1979 issue.
cuit did not work
design staff) did
not foresee the problem involved in switching it
ont! This could have been remedied bY including

noise paral\e\

low 2
illator

resonant osC

|t may not be very widely known that overtone
oscillators can operate in the parallel resonant mode
e. The mai

as well as the series resonant mod main advan-

tage of paralle! Toode overtone resonance s greater
stability- Besides this, there is N ed to com-
pensate for the capacity of the crystal (an

osed O s mode Of

certain val
maintain ‘oscillation. 0 modern receivers a
verters it is man atory that the (crystal) oscillator
possesses oW <ideband noise, therefore

is also given some attention.

In the circuit shown, the active element is a low-
noise dual FET (virtually any of the available
Siliconix VHF FETs should work correctly)-
The advantage of using FETs is
impedance is not loaded. Variatio
are eliminated bY the use of the
configuration-

ns in amplitude
long-tai

a zener diode in the

Zener diode

biased diode in this

Invels appearing across

half-cycle of
switched on
the voltage across L
27V.

scrap box in the !
The value of C1

470 n is chosen-

In order t© obtain
engineer should observe the
\tage of the tank cireul

ge
2. The value of the coupling capacito
should be as small as possible
oscillatio!
3. The output coup

justed for max!

The optimum noise figure depends
of current passing

this current can
the device used
15 mA. The

1o obtain the correct cut
enamelled copper Wire

an ordinary
the earlier circuit, the
3

LED. When ci=
be about 4 mA, an

Poo..4700
400w

circuit.

an ordinary forward-

diode were used here, as in
LED is likely to i
determines the current passing
100 n the current will
about 20 mA if a value of
L]

d

the designer/
uidelines:
it should not

optimum results,
following

FET knee voltage.

\ to the crystal
in order t0 avoif
n.

ling capacitor should be ad-
um output signal-
‘on the amount

through the FETs. The value ©

rrent, L1 is 6 turns of
‘on an Amidon core type




caravan
connector
tester

One of the most important things to be done when
coupling a caravan to @ car is to check that all the
functioning correctly. Hopefully,
everything will work, but ‘occasionally, of course,

ion is, therefore, where

system? This tester is intended for checking the car
electrical system Up to, and including, the caravan
connecting socket itself. 1t then becomes a fairly
simple matter to determine exactly where the fault
s and repair it in a minimum of time.

The tester will give a clear indication of whether all
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pins in the socket operate as and
should. Simply plug itin the car socket
the lamps. The circuit {tself is so simple

that it requires N0 ‘Jescription. However. 2 word or

ously, for cars with a positive earth system (positive
side of the battery connected to chassis) all the
LEDs and diodes will have to be turned around. The

LEDs etc. can be

as shown

N eunted in a row on the test plug

in the illustration-

Some readers may prefer to mount the components
in a small box on the end of a fairly long lead so

that the indicators,

brake lights etc. can be tested

from the driving position. The real enthusiast among

our readers may even

far as mounting the

s

LEDs permanently on the instrument panel of the
car (wired to the back of the socket!). Or even in
the front window of the caravan sO that the LEDs
are visible in the rear-view mirror.

It is as well to remember that if none of the LEDs
light there is quite probably an earth connection
fault, which, ideally, Phould be remedied before any

further checks are carriet

out. This can be proven

d
by connecting the crocodile clip of the extra earth
lead to the chassis of the car.
The accompanying table gives the “international

together with the cable

find that 54G is the rear fog warning light supplY

and that

blueprints

the caravan auxiliary feed is taken via 2
separate single pin_connection i
main socket — yet another '|ntemaﬂona\ standard’.

Shere could well be other systeme

which Government departments have

referred to since about 1948.

58L brown
58R black

yellow
R green
31 white

54 red
54G blue

lofthand side, tail and number plate
righthand si
Jeft-hand indicators

right-hand indicators

earth
brake lights.
Bty power/rear fog warnin light
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meter is @ great improver

vious design (January 1979) throud! i
of an input stage containing JFET
Gvoids various problems

Seading, The J-FET inputs provide a ver
impedance and instead of t!

diodes, the circuit contains transistors connected as

1

This digital

The transistors used have 2 much lower

) than diodes (20 nA).
such an extensive input
cte The common-mode input
CA3162 is only 0.2V - .. 402V
-mode rangé of

diodes.
|eakage current (1 nAl
The reason for selecting

stage rests On
of the

ran
while the 356 opamp has a common
V... +aV. The second reason is the fact that
uced consider-

The input bias current d
ably: that O %5 & B0nA while the 356

ge current of around 1 nA.
or R11. This
(l_CS) and is

a typical leaka
The input signal is fed to 1C4 via resiste
IC controls the seven-segmer driver
responsible for displaying i

it itch (51), situated t0

arrives. The three position swi
he circuit diagram. varies the
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840C100

sample-rate of the incoming data. In position (a) of

3 sample is taken every quarter of a second: butin P3 is then adjusted so that the display reads 000
position (b) the display is ‘frozen’ To display a  Opamp 1C3 is then re-inserted and the earth con”
rapidly_changing input signal, the switch should be  nection removed from R11. ‘Now, the two inputs,
placed in position (c) in which case the ‘amplerate  Hi and Lo, are connected 0 ground instead and
is once every 0.01 seconds and the meter responds preset potem‘\omemr P2 is then adjusted to give 3@

O ¥oration of the universal digital meter is ac 1810 " nect both the Hiand Lo inputs to a voltage
e mplished as follows: Firsth. D ampl1C3 isire- surply O about 3 V and again adiust P1 to bring the
O ved and the left-hand side Voouit diagram-wise)  display reading back to 000 (common-mode rejec:
e Finally, an accurate known Voltage of, for
o, 800 mY is connected 10 the input, after
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P4 is adjust

which prese
During this

lay of 800.

An importal
fact that the
fixed mode.

in place, is A
25 that shown in figu
which case R1
Resistors R2. -
|C package. If thi
to obtain, separat
tolerance of 1%.can

This high power
Ferranti ZN 419CN
electric motors i
tion of up t© 2!
width mo«
external output ami
The length of

de transist
voltage.

of the meter
Q. If desired, an inp!

s partic
e 100k

Q,
be used i

motor

dulator which drives the mO
it

e correct dis-

ted to give th
Lo input

last operation the
round.

ircuit is SO simple that it
n. The zener diode is
ors T2 and T4 with a
The power supply

overall design is the
4 in the floating of
the case of the
nected to the case of
tested. Also, the
1d, in all instances,

ut divider such

re 3 can be incorporated, in

regulaf
and is

C incorporates

lifier.

tor features the
ble of controlling

tor via an
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setting), P1 holds the reference signal in @ position components with values as shown in the diagram,

ops. The rotational direction  thisamounts t0 about 14% (or 7 degrees).
of the motor is dependent on the signal at pin 4 Depending on the power consumption of the motor,
which, when positive, causes transistors T3and TS the final stage can consist of up 10 5 or 6 parallel
1o be switched off and the motor runsina forward powertransistors (T7 t T11). Because of the
direction. When pin4 is low, the two transistors relatively high currents, the base (R7 1)

conduct, and the direction of rotation is reversed via resistors should be capable of dissipating at least
the relay. When wiring the motor, attention should 5W. At low rpm’s, the power dissipation of the
be given to ensure correct polarity otherwise the transistors 1S relatively high s0 they must be ad-
1 mmotor could run in the wrong direction. The jov- equately cooled- 1t is best to use ceramic types for
3 “Hick free play movement ‘around the centre position capacitors C6 1o C8- ]

is electronically determined by capacitor C2. Using

qo 2 e I
e e e S

a2

oa___[L_j'L_J'\,——JL-—

ring counter =
using timers

The 658 quad timer hides four independent timers will become logic 1 (see pulse diagram). After 3
that are able 10 generate pulses with a pu\sewxd(h period determined by R1andC1the Jevel at output
ranging from microseconds t0 Fours. The timers can Q1 2 s o llegicd wbich triggers the second
i i tput Q2, etc.
capacitors. When the output of the last timer is The logic 1 level therefore skips from output to
connected to the input of the first one, there output. A logic 0 level at the common reset inPut
emerges a very simple ring counter.
The advantage of building up 2 rind counter by The RC periods of the ‘timers need not necessarily
using timers 1S the fact that no clock-oscillator is all be the same: different RC periods give output
needed. A resistor (R9) and a diode (D1) have been signals with different pulse widths. The value of the
added which enables the counter to stop or start it Tesistors (R1 to R4) “which determine the periods
response 10 @ control signal. A logic 1 (= supply  should be between 2K and 100 k. To obtain longer
yvoltage) on the control signal input will stop the  periods, the values of C1 10 C4 can be increased.
¥ unter working while a logic 0 will start it off.
When initially started the output of the first counter (Philips application note)

1 5.1V
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crystal tuning fork

The musician, who does not possess “perfect pitch’s
will no doubt occasionly have to use @ tuning aid
such as @ tuning fork or an electronic ‘440 Hz sound
generator. LoW frequency 440 Hz oscillators are not
Sdeally suited for use 2% “electronic tuning forks'
because of their inherent instability. For this reason,
the crystal controlled oscillator described here may
well offer the best solution.
jith a frequency of 27.025 MHz for use In

Kt
96) can be obtained by
connecting twelve flipflops in series (IC3. . . 1C8),
\lator signal is divided by 5 in IC2.
h in IC1 serve 1O buffer
d transistors T3and
T4 allow a direct ‘Sonnection to an 8 & loudspeaker.
Resistor R6, indicated with an asterisk, regulates the

e
3% e 1

11...72BF 198,BF 199, BF 454




Parts list
Resistors: Semiconductors:
0o T1.T2 - BF 198, BF 199, 8F 294
T3'=BC 5478
T4 = BC5578
IC1 = 74LS00
1C2 = 74LS"
R6=479" \C3. .. 5 = 74L893
1C6 = 78L05
Capacitors: miscellaneous:
ci1,c7.c8=1000 00 ul
c2=330p X1 = 27,026 MHzcrystal (with holder)
c3=33p S1 = single-pole switch
ca=68p LS = 8/0.2 W loudspeaker

C5 = 60 p trimmer

*see text

dynamic RAM
power supply

It is often @ common wish to extend the memory
a microprocessor system with the aid of
economically priced dynamic RAMs. On consider-
the first point t0 arise is the different supply
i i memory device.
Generally speaking, dynamic 'RAMs require supplY
voltages of +6 V, 12V and —5 V. Unfortunately,
it is not very often that all three supply rails can be
found inside the computer concerned. Most micro-
processor systems ‘operate on a single 5 volt supply-
How, therefore, can the " nissing supply voltages be
obtained easily?
The most obvious solution, of course, is to replace
the existing mains transformer by one which has

1

volume of the rest
a minimum of .

fnoreased by raising the battery voltage or bY
placing the speaker in @ box.

If the circuit is to be made part of the Elektor
Formant synthesiser, as an extra module, it can be
powered from the +15 V rail. Current consumption
is somewhere in the region of 40...50 mA.
Readers who possess @ sufficiently accurate fre-
quency counter, oscillator
frequency 10

capacitor C5- However, this may not be possible as
it is slightly “off trequency’ as far as the
toncerned. A figure of 9.008:
Nevertheless, without adjustment,
provide a typical tone troquency of 440 Hz with 2
maximum deviation of * 0.0¢ i
considerably more precise than most mechanical
devices. L]

ultant tone and can be reduced t0
2T

e volume can also be

three secondary windings and then add the required
extra rectifiers and voltage regulators etc. However,
this could prove to be rather expensive. A much
cheaper solution is suggested by the circuit shown in

figure 1.
The principle used is the so-called “chopper’. The
Toart of the design is the well nown 555 timer IC.

It is used here as an astable multivibrator with an
t approximately

15.5 kHz. The actual frequency can be altered if

required and can be calculated from the formula:

§ 1.44
(R1+2R2) C1
The squarewave output at pin 3 of the 555 timer
drives transistor T1, which in turn controls the
i through the primary of the
transformer. Different output voltages can now be
om the secondary windings. Obviously,
these signals will still approximate & squarewave and
will therefore require
in the normal manner.
D1,C3,C4 and 1C2 for the +12 volt
2,C5,C6 and 1C3 for the —5 volt
C6 should be tantalum
be constructed using &
Sfemens potcore type B 68561 - A250-A028
(see figure 2). This has an A value of 260 nH and
an air gap of 0.17 mm-

types. The




7-90 — elektor july/august 1981

local oscillator
filter for
2 m transceivers

One of the most useful impmvements that can be
Ode to an existing 2 Metie transceiver is t0 be
Teplace the dual-gate MOSFET mixer with a custom

must be increas d.
In the circuit diagram shown, coils L1 .-« L3 (and

1 lF ol
e
1
\
1
|
o..o0aem '\
0® !
FC=1343 MHz u
Bw (-1 dB) =5 MHz 15..
Bw (6 dB) 7 MHz
Bw (40 dB) = 22 MHz
2

) comprise 2 symmetrical

associated  Cap: it

bandpass filter- As the input and output imp¢
are both about 50 2, there should be no problems
with matching. The amplifier following the filter
e a grounded dual-gate VOSFET. It has a very low
reverse transconductance and a gain of approxi-
mately 7dB. It is a wideband amplifier with a
saturation level of around 20dBm, being adequate
for the majority ©f currently available double
balanced modulators.

Provided the circuit s constructed correctly, it
“hould be possible t© obtain the followind specifica-

tions: centre frequency = 134.7 MHz (aligned for
region 1)

pandwidth at _1dB= 5 MHz

pandwidth at —6dB= 7 MHz

pandwidth at _40dB =22 MHz

Construction is quite s(raigh(iorward, provided a
is taken. “

below the circuit diagram should provide a useful
start for construction-

L3 =301 SN — 0200 (TOKO)
" L6 = & Turns, ferrite bead




TRt

bar graph driver

Philips have recently introduced a new integrated
it whi on specifically designed o
Control liquid crystal displays. The read-out is in the
‘bar graph, in other words, a number of
atraction of this new 1C is that it
provides a number of different functions. AnY single
strip, between i

Tndidually. However, it ¢t also be used to provide
ihermometer’ type scale display. in thi
instance it is also possible t© indicate the maximum
ading, Thisican e JEbL either manually, of
automatically after an interval of tWo seconds (see
table).

The two voltage dividers R1/P1 and R2/P2 provide
wo reference voltages, the maximum_ input level
by preset P and the
minimum input level by P1.1t is intended that Plis
set within the voltage range of zero up t0 half the
supply voltage, an p2 within the range of
S0%. . . 100% of the supplY lovel. The input voltage:
-which must not exceed the extreme limits of the
power supply voltage in either direction), s com-
pared internally to the reference voltages and i
displayed on a linear scale. As the reference voItages

elektor july/august 1981 — 7.91

from the supply voltege, the

are derived directly
ble and can lie

chould be reasonably stal
anywhere petween 5 . - - 15 volts.

Theinput buffer opame may ot always be required:
For example, when P easuring temperature value,
the opamp can be omitted and replaced by 2 10k
resistor between pin 25 of the IC and ground, and a
10 kQ NTC (negative temperature  CO® ient
resistor) between the same pin and the positive
supply rail-
In order to

use the bar graph display with the
humidity sensor (described elswhere in this issue),
the input of the opamp should be connected t0 the
6 "7V output of the sensor circuit.

15 V10 mA
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microcompressor

be used in any
device that requires @ constant audio output level.

Dynamic range COMPressors can

The first example that comes tO mind is the
automatic record level control in cassette recorders.
The compressor can also be employed, however,
in such items as amateur radio equipment,
Wiscotheques, babyphones and intercom systems t
ensure optimum Intelligibility and t© prevent any
damage to amplifiers and loudspeakers. When used
i combination with 2 microphone, COMPessrs
give amazing!y good results as both quiet and loud
speech passages ar® equally intelligible:

The circuit itself is designed around the TDA 1054
multi-purpose  opamP from S This IC
which

be accomp\'lshed by making the amount of level
nt O largest amplitude
input_signal. To do this, the
amplitude of the output signal is monitored and
when this rises above a certain level, attenuation is
introduced.
The attenuator, \C1c, is driven via resistor R13 and
capacitor C a s a variable resistance

7 cts @
petween the junction of C3/C4 and ground. This

1 o

docay time = 100 e
—t

arack time = 1.5 0¢

15132

ensures that the input to the output amplifier,
\C1b, s sufficiently attenuated when the output
level rises above about 1 \/ vrms. Capacitor C7 gives
the system delay time which is necessary 0 ensure
is adequately fast to follow the

‘A graphic_illustration of how the circuit works is
<hown in figure 2. The times given are valid for the
component values in figure 1. The attack and decay
times can be modified according t0 personal taste
by changing the values |7 and C respectively.
The input of the ‘microcomprocessor is suitable for
low signal Jevels, for instance from microphones.
The input impedance 18 approximately 50 k.
Higher input signal levels can be connected directly
to resistor RS, in which case the entire circuit
pefore R8 can be omitted.

The supply voltage can be increased to 12V if
desired, but this will mean that the rating of the
electrolytic capacitors will have to be increased also.

s OVi28mA
IR



' 3 in 1 pencil
holder

There are many different types of pen cum pencil
cum paperclip etc. holders available nowadays. They
come in all shapes, sizes and colours, but the ma-

while. The circuit described here is intended to
remedy this situation by providing two other func-
Tions at the same time. These aré a telephone timer
and extension amplifier-

The circuit diagram of the device is shown in fig-
ure 1. The extension amplifier consists of an readily
available suction icrophone and an integrate
2udio amplifier (LM 386)- The output of this IC
can be fed directly to an eight ohm (1W) loud-
speaker.

The timer section consists of a 555 timer |C connec-
ted as an astable multivibrator with a frequency of
37 Hz. This signal is then divided by 16384 in IC3
to provide an output pulse every 7% minutes. This
output turns on transistor T1, which in turn drives
the piezo-electric buzzer. This section is intended to
give you a reminder “sbout last month's high ‘phone

bill.

Switch S2, in combination with Diode D1, allows
the user to select between having the extension
amplifier on with or without the timer.

A suggestion for the ‘mechanical details of the pen/
pencil holder etc. i given in figure 2. Switch S1 can
be a microswiteh which starts the timer when the
pen is removed from the holder.

1
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In their simplest form, electronic fmeasuring instru-
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o convert the input voltage level 10 @ particular
pulse duration (pulse ' rth modulation). During the
P uise period, a ‘count’ rOUKRS in the computer pro-
Gram is enabled. Thus the binary result at the end of
Traub the pulse duration gives an indication of the voltage
- level being measured-

h | The analogue data inputs to IC1 are represented bY
six C annel eom e o Shote inputs can
be selected by means of the Togic levels presented 0
A/D converter the select inputs (pins 1, 2 and 16). This infor-
ation is passed on from the data bus of the micro-

processor system via the quad D-type latch, 1C2

ments usually provide an malogue display. In other Figure 2 shows what happens 1o the voltage levels at

Words, temperature and pressure values, for instance: Vatious points during the easurement procedure.
O eupresisdias i DOWOUEE \evar, Before this  The ative-going trigger pulse 2t pin 3 of IC1,
i e

2A), causes

translated into 3 language that a computer can capacitor C2 to be charged to the yalue of the input
understand. This is accomplished by means of an yoltage plus @ constant 0.7 V. After the end of the
analogue-to-digital (A/D) converter, bichias fts . sstart pulse capacitor 'C1 starts to discharge via @
name suggests, converts the analogue signal level reference current “sink’. The software counter must

into a binary cOf

be started at this time. When the yoltage across the

le.
There are numerous types of A/D converters. The capacitor reaches the threshold value of 0.7V, the
principle of operation of the one described here 1S logic level at pin 7 will revert to zero- The software

1

Analogue Inputs

b 60010
> D6 D5DA4 D302 D100

QUDeDSAE T

81535

r)aéi Bus

e ]
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Start Pulse

20us Trigger Point
Lc=1m}t |
|

Measurement Start

_ Capacitor Voltage

 — Threshold (0.7 V)

Measurement StoP
Output
(Pin7)

 Active_
Software Counter

Inactive

5352

divided into two sections. Inputs D4...D6 are

Figure 2 shows that the time between the end of the sufficient for selecting the six external and the two
trigger pulse and the start 'of the capacitor discharge “nternal analogue channels Via the D-type latch 1C2-
Input D7 controls the start of the measurement

2O of

counter must, of course, be stopped at this instant

curve can not be immediately evaluated. A constant
time, to. 1S contained within this period. Only the
discharge time of C2 is a true measure of the level through
of the input voltage. Since the time period to will data bus are, in fact, outputs frof
still be present at pin 7 even with an input voltage buffer,
of 0V, the computer must first check the analogue task: During the en
input 10. This input is connected to 0V internally.
From this the computer will be able to calculate of IC1 is passed on
The length of the period fo- In other words, the analogue address, in binary, whi

i previously appear on lines DO. .

Which corresponds to this period and then subtract purposes.

it from the result of an ‘actual measurement later on- TC1 and 1C2 are enabled via two different address w

To be able to make full use of its memory capacity gocoder connections. These can be located at two ‘

and the width of the data bus, the computer must  separate addresses, or, if used in combination with

contain information about the largest possible volt-  the read/write line, they can be located at the same

ich can be measured. This means that the  address. Obviously, the type of program required ‘

voltage level limits must be defined. For this reason, will be dependent on the particular microprocessor

an internal analogue input lref 1S connected to @ system used. The reference voltage for the converter

reference voltage which corresponds to the maxi-  should be greater than 2V and should be at least.

mum permissible input voltage. The computer 2V less than the supply Joltage. If the voltage

Tust also examine this input oo divide the binary  supplY 0 e ircult Is o be b Vior greatali® 3V3

value of the discharge time obtained from this by zener diode is required for D1.

the highest number that the software counter can The analogue t0 digital converter can be used in

reach, The result of this division is a time period conjunction Wwith a computer to measure various

which corresponds t0 the number 1. It is therefore phenomena, provided the input voltage does not rise

impossible for the value in the counter to ‘over: above the value of the reference voltage. However,

flow'. % this does occur, the system can be calibrated by

e data inputs (DO .- D7) from the computer are  means of a voltage divider. If the analogue signal is
superimposed on a D& lovel, an opamp connected as

an ‘adder’ can be used to compensate. L

ich was selected
.D2 for control :
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|nstruments. The circuit input s connected directly
o e decoder output of 2 ‘commercially available
4 the servo-driver IC

W. Gscheidle
compared Wit

v |

speed controller rle 0T S i

e 0P Gontrol signals at QUTP. A (pin 10) and

or moae oats o= o ol sanals 2L proportonal 10 18

position of the control tick. They also control the

Of course, every one who constructs model shiPs ‘\’ﬂ‘l'“""“ of movement, 1% o8

wants his_model to be &5 accurately detailed as oghfé'ciﬁé'? A el siage
Judes obviot I me: f infi- % i

e obviously 8 means o L tors T4 ang 5 etor T6 will switch

possible. That i
P ely variable speed € ool of the model, both in ; ;
Foravard direction and in reveres e mrule, however,  op for a period of T depending on the plilse
on A wishiul thinking 2 L width andthereby determin® the speed of the
: or. The_flipflop N2/N3 & ‘wiggered by the
N4) transistor T6
be

e relay will not

is ship to steam forwards !
will remain switched Of
tation of the motor will

el enthusiast wants hi
full speed, and wants o ivated and di o
Tl over the speed b ctivated and directional ¢
SPever the speed BY 5 maintained; the <P will procs

have a good degree O
means of @ “joy-sticK', then the amount of money o _ D e
be spent on his hobby may be quite considerable. The final stage, which incorporates T1 10 T3,
od control will clearly functions in the same way 2% “described above when
il output B is activated. The speed of the motor is

The cost of an electronic Spe
be less when such a circuit is home-!
exceptionally difficult because servo-ariver \Cs are

easily obtainable:
e wircuit is built round the \C SN 28654 of Texas

then also contr
relevant opto-coup\er and transisf
except that the motor does not turn

1c3,1c4 = 6N136



direction, but in reverse. This is done by the pulse
at the T2 collector which reverses the flip-flop_so
that transistor T6 will switch on the relay. This
reverses the rotational direction of the motor. At
currents greater than 0.5 A the output transistors
chould be replaced by power Darlingtons.

The only adjustment that is necessary is done with
trimmer potentiometer P1 as follows: with the
control stick in its centre_position (neutral), the
trimmer P1 should be adjusted until the motor
stops.

H. Pietzko

active notch
or CW filter

In general, the majority of low-cost shortwave
receivers have poor selectivity. Usually, reception is
e ompanied by a number of interfering signals, o
more than oné transmission 1 heard at the same
time (especially with CW transmissions, which have

slektor july/august 1981 — 7-97

Parts list

Resistors:
R1,R9=1k
R2=1k2

R5,R7 =33k
£10,R23,R24,R27 = 22K
R11,R20,R22 = 470

R26=10k
P1 = 4K7 preset
Capacitors

2 u/6V3 tantalum
70 n/10 V tantalum

c3=10n

©a,C5 = 2u2/10 V tantalum
6 = 10 /10 V tantalum
C7,c8 = 1 4/10 V tentalum

Semiconductors
IC1 = SN 28654
4093

D1,02= LED
D3,04,07 = 1N4004
D5,06=1 N4148
Miscellaneous:

Ret =6V relay

Einally, the response time is changed by altering the
value of C3 and the collector current of T3and TS
“hould not be more than 2A- [l

a very narrow pandwidth). An add-on extra for the
existing inexpensive set could therefore prove very
useful, particularly if 8 (much) more expensive one
is not available (or the funds thereof).

The filter described here is an active equivalent for
an LC tuned circuit and can be operated in the
parallel mode (peaking function) of the series mode
(notch function) as can be seen from figure 1. The

output of the filter is sufficient t© drive a pair of
headphones directly, provided their impedance is
600 S2 or greater-

The simulated inductor consists of the circuitry
around opamps A2 and A3 (see figure 2). A 12dB
per octave filter for the input signal is provided by
A1, while A4 acts as an amplifier with an adjustable
gainof 2... 30 times.



7.98 — eloktor july/sugust 1981

12 dBloct

o2

The resonant circuit can be switched between the a preset tvpe if a fairly constant level of background
parallel and  series operating modes Y D eant | noise s tojbe expe ected, O herwise a normal (volume
of S1. The filter can be tun ned over the range control) potemiometer is preferred.
400 Hz by means of potenlmme!erPl When the circuit i actually used, the following
potentiometer points must be remembered:

£ frequency drift will be pronaunced
C circuit responds 10 much wider
h than that of the filter, me recovered
1d show ‘alien’ pumping Setion.

The circuit entitled ‘automatic car aerial’ as de-
scribed N the Summer Circuits 1977 issue of
Elektor has pvove very popular. However:
some readers e le: ss lhan Tully happy about the
circuit becsuse n did have a ten ndency in some

m at|c car two relays used t© switch the aerial up and down

tended to g\ve a certain amount of contact bounce-

It would be r better for this type of f automatic

aenal control o 10 A st dned i 2
‘up’ and down operation:

This is very © sy 10 obtam nowadays with modern

integrated monoﬂops Two of these monostable
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multivibrators aré contained in the CD 4098 1C as C3. The outputs of the monoflops control the ‘up’
used here. One monoflop is used to ‘run’ the aerial and ‘down’ relays Rel and Re2 via transistors
up and s triggered by 2 positive-going pulse at pin. Tlaald: The Q and reset connections are inter-
12. The other one requires @ negative-going trigger connected so that when one is operating the other is
pulse at pin & when the aerial is t0 be run down. disabled, which is just as well as far as the motor is
Fhe control pulses from the car radio are first concerned.

‘gebounced’ by components R1,R2,D1 and C1 © The relays are connected directly 10 the battery
convert it to @ clean trigger pulse with an active supply voltage and the supply for the monoflops 1S
logic high level of 4.7 V.. The pulse duration for the stabilised by means 'of zener diode D2. The duration
first monoflop is determined by the values of P1, of the monoflop pulses is therefore reasonably
R3 and C2 and that for the second by P2, RS and independent of the battery voltage. L]

Uout = 5¥8t

D/A converter
for motor control

In many instances, it is quite sufficient to control
motors with an on/off type action- However, if @

here ma eful.

comparator (4063) inputs are EX-ORed and fed to
a resistive divider chain to provide an output voltage
which s proponional to the difference of the
comparator input values (with an accuracy of four
bits). These values can be derived, for instance, from

T

The outputs of the comparator (A>B, A= B,

A< B) can be used to (indirectly) turn the motor

on or off and/or to reverse the polarity of the

supply voltage in the case >f DC motors. This kind of circuitry can be applied where varicap control is
fot adequate, such as for remote antenna tuning 0t
phase-noise free VCOs. L]
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continuity
tester

It is possible that after etching @ printed cireuit
there is a break or short circuit in_ the copper
pattern. The chance of this sort of fault oceuring
increases as the tracks and the insulation between
wer. The methode of manufac-

sed b
always allow very ccurate detailing of the copper
layout. A detailed inspection of the results is
therefore necessary- This can, of course, be done
using a normal resistance meter (@ multimeter), but
this has the disadvantag® that you must keep one
eye on the meter. An audible indication can make
e

prods. The continuity tester gives a tone when there
% a connection, and s lont when there is an oPe"
circuit.

The circuit diagram (figure 1) shows that the tester
is 2 very simple design consisting only of 2 tWo

across the buzzer: at a frequency of a few kHz. he
tone produced BY the buzzer indicates the
connection.

The circuit operates from a supply of only 15V,
and draws nO more than 1 mA. Because of the small
load, even the smallest 15V battery will have 3
long life-

The continuity tester is built on the printed circuit

board shown in figure 2: This includes space for the
buzzer as well. The Complete circuit and battery can
be fitted into @ plastic tube, so that the tester fits
easily into the hand.

Parst list

Resistors:
R1,R2 = 2k2
R3,R4 = 470 k

Capacitors:
c1,c2=470P

Semiconductors:
71,72 =BC5478

Miscellaneous
BZ = buzzer PB-2720 (Toko)
2 test probes

1.5 Volt battery
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After a printed circuit has been etched, itis wise tO
test it for breaks before the components aré fitted,
as otherwise L tester will give misleading
indications. A copper track can be tested by placing
the test prods at the furthest points, of the track.
The tone will then indicate @ good track. Insulation
between two tracks can be checked by putting test
prod on each. A tone indicates a short circuit, which
must, naturally be removed-

The continuity tester can also pe useful for testing
the continuity of wiring.

s15242

\When the frequency range over which the VCO of @

phase-locked loop (PLL) must operate exceeds an “tri-state’ and this little circuit operates at higher
octave, 3 multiplier is no longer adequate for use as frequencies than the 4046.

a phase detector. The circuit must, therefore, also When the input signals (1) and (2) have the same
be sensitive 0 frequency to avoid “Jocking’ when frequency and phase relationship, the two flipflops
harmonics of the fundamental lock frequency are are both reset simultaneously- Should the phase
present. In many instances the 4046 CMOS PLL IC shift between the two input signals alter, the reset
performs an xtremely good job. However, itonly timing will also change. In this instance, the average
has a maximum operating frequency of 500 kHz  voltage at e G output of one of the Flipflops will
which can give rise to certain problems. be greater than that at the other. This is clearly
The circuit shown here has the above mentioned illustrated in the timing diagram-

capacibility and behaves in 2 similar manner t0 the The dc level at the output of the differential
phase comparator (pin 13) of the 4046 PLL. The zmpl'lilev,A‘\, is used tO control the VCO. The
Paly differences being that the 4046 output iS Setual values of components R1...R4,C1and C2
5 Gepend on the frequency of operation.

1
|
|
h
1
i
i
1
i
|

»

FFIEF2=TAUSITE
N1 - % 74(LS100
A1 = LF 35¢

|
|
|
|
|
|
|
3
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the circuit could be used. Also shown, are the
relevant imerconnecﬂons—\hvs is why there are
two sets of points marked X, Y and Z-

The circuit operates as follows: the raw smoothed
- supply voltege appears at point B and the raw
ower fa“u"e “nemoothed voltage: tiod by diodes D1 and
D2 appears at point A. As can ‘be seen from figure 2,
f t the voltage at point A falls below that at point B
orecas ©F Doy 2oms ot exch mains bt S0
moment in _time transistor T1, and therefore

This circuit can be extremely useful in: o s tranelet oy T2, tums on and e
other  things, mICroprocessor ystems. Should the multivibrator will be re-triggered. Since the pulse
oain power voltage fail i i Guration of the monoflop is ap|
et Righ level at s OUTPU the G output will be low Fontinuously as long as the
ooply_disappears main supply voltage is oplied. However, as soon &
i ils, the voltage at point A will

although short, can
easures. For instance:

in certain O
low-power stan

wered). o m of 15 ms. This output
P ‘the circuit diagram; above the dotted line, there pulse can then b all an interrupt routing
are tWo. examples of 5 volt power supplies in which  ©f the type mentioned above.

T2
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TTL IC
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INTRODUCING - from Elektor
sc/mputer

build your own
microcomputer system

Elektor publishers Ltd.

This is the second in a series of books describing the construction and operation of a personal
computer system that can be as large or as small as the constructor desires.

An updated version of the monitor program (Elbug I1) is introduced together with a number of
expansion possibilities. By adding the Elekterminal (ASCII keyboard and video interface) to the
system described in Book One the microcomputer becomes even more versatile.

Book Two continues with a description of a BASIC interpreter (NIBL-E) and gives complete
details of a basic microcomputer card which can be either incorporated into the system described
in Book One or used separately.

The final chapter of the book gives all the information required to enable the Elektor computer
to be programmed in the BASIC language.

ORDER YOUR COPY Now

Price — UK £4.00 inc. postage and packing
Price — Overseas surface mail . o 5 .£4.20 inc. postage and packing
When ordering please use the Order Card in this issue
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ELEKTOR BOOHK SERVIC

JUNIOR COMPUTER BOOK 1 — for anyone wishing to become familiar with (micro)computers, this book:
gives the opportunity to build and program a personal computer at a very reasonable cost.

Price — UK S ODR CHIOVErseas: . Lo sl e s v it iusisse oot i £4.45

JUNIOR COMPUTER BOOK 2 — follows in a logical continuation of Book1, and contains a detailed app-
raisal of the software. Three major programming tools, the monitor, an assembler and an editor, are dxs
cussed together with practical proposals for input output and penpherals

£4

Price — UK Overseast VRN RN £4.95
300 CIRCUITS for the home constructor — '300 projects ranging from the basic to the very sophlstlcated
Price = Ui 40 Sin e o R e B3 600 HOverseas: .. L TS SR B P £3.

DIGIBOOK — provides a simple steu-by-step introduction to the basic theory and application of dlgltal
electronics and gives clear explanations of the fundamentals of digital circuitry, backed up by experiments
designed to reinforce this newly acquired knowledge. Supplied with an experimenter’s PCB.

Price = UKL G TGy iy it e e G 1£5.00F SSOverseas EIINAT A S SN it £5.20
FORMANT — complete constructional details of the Elektor Formant Synthesiser — comes with a FREE
cassette of sounds that the Formant is capable of producing together with advice on how to achieve them.
Price =l KPS e Nt £ e i b £4.500 2 Qverseas’ it W T SR SR £4.70
SC/MPUTER (1) — describes how to build and operate your own microprocessor system — the first book of
a series — further books will show how the system may be extended to meet various requirements.

Price =LK -METEREE o E vl 2 T 370" Overseasi-i So o hiial S L e £3.90;
SC/MPUTER (2) — the second book in the series. An updated version of the monitor program (Elbug I1)
is introduced together with a number of expansion possibilities. By adding the Elekterminal to the
system described in Book 1 the microcomputer becomes even more versatile.

Price details on order card.

BOOK 75 — a selection of some of the most interesting and popular construction projects that were
originally published in Elektor issues 1 to 8.

PrEe KIS0, b 7 foe e, e £3.50! = /Overseasdi fon i silos uan st felinn b £3.70

When ordering please use the Elektor Readers’ Order Card in this issue (the above prices include p. & p.)
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For personal service visit one of our stores.
Our new store at Hammersmith is conveniently situated near the end
of the M4 and the North and South Circular Roads.
There is excellent street parking on meters a few steps away and
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Over 100,000 copies sold already! # Same day service on in-stock lines
Don't miss out on your copy. # Very large percentage of our stock lines in stock
On sale now in all branches # All prices include VAT >
WH Smith @ price £1 # Large range of all the most useful components
In case of difficulty check the coupon below. * First class reply paid envelope with every order
+# Quality components—no rejects—no re-marks
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5 ° Easy to build,

asy to build,

LX) .supevb specification.
Comparable with organs selling for

up to£1,000. Full construction details

in Electronics & Music Maker commencing
March, 138! issue. Back numbers available.
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Post this coupon now.

Please send me 2 copy of your 320 page catalogue. | enclose £1.25
(incl. 25p p&p). 1f | am not completely satisfed | may return the
catalogue o you and have my money refunded. f you lie outside the
UK send £1.68or 12 Internatonal Reply Coupons. ¢ ¢/
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Address

All maiMa,_P.0. Box 3, Rayleigh, Essex SS6 8LR.  Tel: Southend (0702) 554155  Sales: (0702) 552911




